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The physician knows... 
but the patient too seldom appreciates . . . that 


constipation ws often “a state of mind” 


Undue fear and anxiety frequently accompany even slight devia- 
tions in bowel rhythm—and return to normal function then requires 
both philosophic and physiologic correction. 


to reeducate the patient : 


In “7 Rules for 7 Days,” a simple leaflet designed 
for better understanding of the causes and correc- 
tion of constipation, the patient is asked to avoid 
worry or nervous tension when his bowels have not 
moved for a day or so. 


to reeducate the bowel: 


Cellothyl, physiologically correct bulk, may be used 
in adjunct to a well-planned anticonstipation regi- 
men so that the patient may “in the course of a few 
days . . . be able to resume more normal bowel 
habits.”? Cellothyl acts in a physiologic manner: 
following the normal digestive gradient, it passes 
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DOSAGE: 3 Tablets t.i.d., each dose with a full glass of water, until normal stools 
pass regularly. Then reduce to minimum levels for as long as required. Daily fluid 
intake must be high. 

To “WEAN” THE CATHARTIC ADDICT, administer for several days 1/2 the usual dose 
of cathartic together with Cellothyl, then 14 the usual dose, then Cellothyl alone 
for as long as necessary. 
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Cellothy! Tablets (0.5 Gram) in bottles ® 
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Cellothyl Granules, for pediatric use, 
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1. Cornell Conf. on Therapy: 
New York Stote J. Med. 47: 504, 1947. 


2. Council on Pharmacy and Chemistry: 
J.A.M.A. 143 897, 1950. 


CHILCorTT 
ed owsion or The Maltine Company 


MORRIS PLAINS, NEW JERSEY 











Every diabetic survey emphasizes the startling percentage 
of unknown diabetics in our population—and increasing longevity 
is constantly adding to this total. 


now, more than ever, 
professional vigilance 
is needed.... 


because a good prognosis in diabetes depends largely on early 
detection and careful control. 
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for urine-sugar analysis 


For early detection and 
careful control of diabetes, 
thousands of physicians and 
patients prefer Clinitest 
(Brand) Reagent Tablets 
for simplicity, speed, accuracy 
and convenience. Clinitest — 
Reagent Tablets give 
quantitative urine-sugar 
readings, offering a clinically 
accurate check in less than 
one minute. 
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Universal Model No. 2155. 
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The brilliant English poet, Lord Byron, who had many mild convulsive 
attacks during his short life, is an outstanding example of the fact that 
epilepsy need 10t cloud a man’s mentality. 
Comparative studies have shown that in some cases better control of grand mal as well as petit 
mal seizures can be obtained with Mebaral than with corresponding doses of other antiepileptic 
drugs. Mebaral produces tranquillity with little or no drowsiness. It is particularly desirable not 
only in epilepsy but also in the management of anxiety states and other neuroses. The fact that 
Mebaral is almost tasteless simplifies its administration to children. Average dose for children ¥2 
to 3 grains, adults 3 to 6 grains daily. Tablets ¥2, 1% and 3 grains. 


MEBARAL 


Brand of Méphobarbital 








you know what it does... 
in a wide war tt dies Gea 


wi 


Chloromycetin | 


Chloramphenicol, Parke-Davis 


Supplied in Kapseals® of 250 mg., : 
and in capsules of 50 mg. 


4° tA 
—fy 
ta y 
; 








CONTENTS 


PAGE 


Triethylene Melamine in the Treatment of Neoplastic Disease: A Compound with 
Nitrogen-Mustard-like Activity, Suitable for Oral and Intravenous Use. 
D. A. Karnorsky, M.D.; J. H. BurcHENAL, M.D.; G. C. Armisteap Jr., M.D.; C. M. 
SoutHaM, M.D.; J. L. Bernstern, M.D.; L. F. Craver, M.D., anp C. P. Rxoaps, 
M.D., New York 


Postpartum Necrosis of the Anterior Lobe of the Pituitary Gland: Sheehan’s 
Disease. Juttus E. Coox, M.D.; Wimi1am B. Bean, M.D.; Murray FRANKLIN, 
M.D., ano James F. Emptcx, M.D., Iowa City 


Alterations in the Bacterial Flora of the Throat During Oral Therapy with 
Aureomycin. Manson Means, M.D.; Wattace P. Rowe, M.D., ann Nancy M. 
Hascam, B.S., Wrnston-Satem, N. C 


Pulmonary Mycoses—Coccidioidomycosis and Pulmonary Cavitation: A Study 


of Ninety-Two Cases. Wuitiram A. WINN, M.D., SPRINGVILLE, CALIF............... 5 


Streptokinase and Streptodornase in the Treatment of Diabetic Gangrene. Leon 
V. McVay Jr., M.D., anp Doucias H. Sprunt, M.D., Mempuis, TENN............ 


Villous Tumor of the Stomach: Clinical Review and Report of Two Cases. 
Dis WAL OTD, FC ORIROTUMA. SOPRIIIE Ss i.6 56655 6 65s eG EN Aw ie Chae eee web a ee es 


Renal Function in Diabetic Nephropathy. J. A. Rosertson, M.B., M.R.C.P.; C. H. 
Gray, M.D., M.Sc., anp A. H. Baynes, M.B., M.R.C.P., Lonpon, ENGLAND 
CASE REPORTS: 


Clinical and Histological Observations on a Case of Scleroderma Treated 
with Cortisone. MatrHew TauseNHAUS, M.D., anp Maurice Lev, M.D., 
CCAS is x5. k can i aR BAS AN SEK PIERRE KE CURR RAED Ds HOE OA eee RAS Re 


Resolution of Miliary Tuberculosis of the Bone Marrow with Dihydro- 
streptomycin Therapy. Nicuoras L. Perrakis, M.D., MINNEAPOLIS......... 


PROGRESS IN INTERNAL MEDICINE: 


Allergy—Histamine and ACTH: A Review of the Literature from August 
1948 to September 1950. Francis M. RAcKEMANN, M.D., BosTon............ 


NEWS AND COMMENT 
BOOK REVIEWS 


583 


594 


598 











HE A. M. A. Arcuives or INTERNAL MepictNe is published by the American Medical 
Association for the advancement of scientific medicine in the United States and for the 
reporting of research and observation in the domain of internal medicine. 


Manuscripts for publication, books for review and correspondence relating to the editorial 
management should be sent to the Chief Editor, Dr. Paul S. Rhoads, 535 North Dearborn 
Street, Chicago 10. Communications regarding subscriptions, reprints, etc., should be addressed, 
A. M. A. ARCHIVES oF INTERNAL MEDICINE, American Medical Association, 535 North Dearborn 
Street, Chicago 10. 


Articles are accepted for publication on condition that they are contributed solely to the 
A. M. A. ArcHIves or INTERNAL MEDICINE. Manuscripts must be typewritten, preferably double 
spaced, and the original copy should be submitted. Zinc etchings and halftones will be supplied 
by the Association when the original illustrations warrant reproduction and when their number 
is not considered excessive. 


Footnotes and bibliographies (the latter are used only in exhaustive reviews of the litera- 
ture) should conform to the style of the Quarterly Cumulative Index Medicus. This requires, 
in the order given: name of author, title of article and name of periodical, with volume, page, 
month—day of month if the journal appears weekly—and year. 


Matter appearing in the A. M. A. ARcuives oF INTERNAL MEDICINE is covered by copyright, 
but as a rule no objection will be made to its reproduction in a reputable medical journal if proper 
credit is given. However, the reproduction for commercial purposes of articles appearing in 
the A. M. A. Arcuives or INTERNAL MEDICINE or in any of the other publications issued by the 
Association will not be permitted. 


The A. M. A. Arcuives or InteRNAL Mepicine is published monthly. The annual sub- 
scription price (for two volumes) is as follows: domestic, $10.00; Canadian, $10.40; foreign, 
$11.00, including postage. Current single copies are $1.00, postpaid. 


Checks, money orders and drafts should be made payable to the American Medical 
Association. 


OTHER PERIODICAL PUBLICATIONS 
of the American Medical Association 


THE JOURNAL OF THE AMERICAN MEDICAL ASSOCIATION—-Weekly. Covers all the medical sciences 
and matters of general medical interest. Illustrated. Annual subscription price (three volumes): domestic, 
$15.00; Canadian, $16.50; foreign, $19.00. Single copies, 45 cents. 

A. M. A, ARCHIVES OF NEUROLOGY AND PSYCHIATRY—-Monthiy. A medium for the presentation 
of original articles on nervous and mental diseases, with abstracts from foreign and domestic literature, book 
reviews, transactions of special societies, etc. Illustrated. Annual subscription price (two volumes) : domestic, 
$12.00; Canadian, $12.40; foreign, $13.50. Single copies, $1.25. 

A. M. A. ARCHIVES OF DERMATOLOGY AND SYPHILOLOGY—-Monthly. Devoted to advancing the 
knowledge of and progress in cutaneous diseases and syphilis. Publishes original contributions on these two 
subjects, transactions of the important dermatological societies, book reviews, etc. Illustrated. Annual sub- 
scription price (two volumes): domestic, $12.00; Canadian, $12.40; foreign, $13.50. Single copies, $1.25. 

A. M. A. AMERICAN JOURNAL OF DISEASES OF CHILDREN—Monthly. Presents pediatrics as a 
medical science and as a social problem. Includes carefully prepared reviews, based on recent pediatric 
literature, abstracts from foreign and domestic literature, book reviews, transactions of special societies, etc. 
Illustrated. Annual subscription price (two volumes): domestic, $12.00; Canadian, $12.40; foreign, $13.50. 
Single copies, $1.25. 

A. M. A. ARCHIVES OF SURGERY—Monthly. Devoted largely to the investigative and clinical phases of 
surgery, with monthly reviews on orthopedic and urologic surgery. Well illustrated. Annual subscription 
price (two volumes): domestic, $14.00; Canadian, $14.40; foreign, $15.50. Single copies, $1.25, except special 
numbers. 

A. M. A. ARCHIVES OF OPHTHALMOLOGY~- Monthly. Includes original articles on diseases of the eye, 
annual reviews of special subjects, book reviews, transactions of special societies, etc. Illustrated. Annual 
subscription price (two volumes): domestic, $12.00; Canadian, $12.40; foreign, $13.00. Single copies, $1.25. 

A. M. A. ARCHIVES OF OTOLARYNGOLOGY—Monthly. A medium for the presentation of original 
articles on diseases of the ear, nose and throat, with abstracts from foreign and domestic literature, book 
reviews, transactions of special societies, etc. Illustrated. Annual subscription price (two volumes): domes- 
tic, $12.00; Canadian, $12.40; foreign, $13.00. Single copies, $1.25. 

A. M. A. ARCHIVES OF PATHOLOGY—Monthly. A periodical devoted to the publication of original 
articles and general reviews in the field of pathology. Illustrated. Annual subscription price (two volumes) : 
domestic, $8.00; Canadian, $8.40; foreign, $9.00. Single copies, $1.00, except special issues. 

A. M. A. ARCHIVES OF INDUSTRIAL HYGIENE AND OCCUPATIONAL MEDICINE—Monthly. Devoted 
to the advancement of knowledge of the diseases of industry and to the publication of scientific investigation 
in this field. Illustrated. Annual subscription price (two volumes) : domestic, $8.00; Canadian, $8.40; foreign, 
$9.00, including postage. Single copies, $1.00 

QUARTERLY CUMULATIVE INDEX MEDICUS—A complete subject and author index to the worth while 
current medical literature of the world. Issued twice a year. Volumes bound for permanent reference. 
Subscription price, calendar year: domestic, $20.00; Canadian, $22.00; foreign, $22.00 


AMERICAN MEDICAL ASSOCIATION 
535 North Dearborn Street CHICAGO 10 





A. M. A. 
ARCHIVES oF INTERNAL MEDICINE 


VoLUME 87 APRIL 1951 NUMBER 4 


Copyricut, 1951, BY THE AMERICAN MEDICAL ASSOCIATION 


TRIETHYLENE MELAMINE IN THE TREATMENT 
OF NEOPLASTIC DISEASE 
A Compound with Nitrogen-Mustard-like Activity Suitable for Oral and Intravenous Use 

D. A. KARNOFSKY, M.D. 
J. H. BURCHENAL, M.D. 

G. C. ARMISTEAD Jr., M.D. 
C. M. SOUTHAM, M.D. 
J. L. BERNSTEIN, M.D. 


L. F. CRAVER, M.D. 
AND 
C. P. RHOADS, M.D. 
NEW YORK 


HE NITROGEN mustards were introduced into medical practice in 1946 
for the palliative treatment of the lymphomas, leukemias and other types of 
neoplastic disease.! The most commonly administered nitrogen mustard is methyl-bis 
(2-chloroethyl) amine hydrochloride (HN2), and, since 1946, much experience 
has been gained from its use throughout the world.2. This nitrogen mustard has 
found a useful place as a temporary palliative agent in the management of certain 


From the Chemotherapy Service, Memorial Center for Cancer and Allied Diseases. 

Triethylene melamine was supplied in tablet form by Lederle Laboratories Division, 
American Cyanamid Company, Pearl River, N. Y. 

This study was aided by the American Cancer Society, the National Cancer Institute of the 
United States Public Health Service, the Damon Runyon Memorial Fund for Cancer Research 
and the Babe Ruth Cancer Fund of the American Cancer Society. 

1. (a2) Rhoads, C. P.: Nitrogen Mustards in the Treatment of Neoplastic Disease, 
J. A. M. A. 131:656 (June 22) 1946. (b) Goodman, L. S.; Wintrobe, M. M.; Dameshek, W.; 
Goodman, M. J.; Gilman, A., and McLennan, M. T.: Nitrogen Mustard Therapy: Use of 
Methyl-Bis (8-Chloroethy!) Amine Hydrochleride and Tris (8-Chloroethy!) Amine Hydro- 
chloride for Hodgkin’s Disease, Lymphosarcoma, Leukemia and Certain Allied and Miscellaneous 
Disorders, ibid. 132:126 (Sept. 21) 1946. (c) Jacobson, L. O.; Spurr, C. L.; Guzman Barron, 
E. S.; Smith, T.; Lushbaugh, C., and Dick, G. F.: Nitrogen Mustard Therapy: Studies on 
the Effect of Methyl-Bis (Beta-Chloroethyl) Amine Hydrochloride on Neoplastic Diseases and 
Allied Disorders of the Hemopoietic System, ibid. 132:263 (Oct. 5) 1946. (d) Karnofsky, D. A.; 
Craver, L. F.; Rhoads, C. P., and Abels, J. C.: An Evaluation of Methyl-Bis (8-Chloroethyl) 
Amine Hydrochloride and Tris (8-Chloroethy!) Amine Hydrochloride (Nitrogen Mustards) 
in the Treatment of Lymphomas, Leukemia and Allied Diseases, in Approaches to Tumor 
Chemotherapy, edited by F. R. Meulton, Washington, D. C., American Association for the 
Advancement of Science, 1947, p. 319. 

2. Wintrobe, M. M., and Huguley, C. M., Jr.: Nitrogen Mustard Therapy for Hodgkin's 
Disease, Lymphosarcoma, the Leukemias, and Other Disorders, Cancer 1:357, 1948. Dameshek, 
W.; Weisfuse, L., and Stein, T.: Nitrogen Mustard Therapy in Hodgkin’s Disease, Blood 
4:338, 1949. Gellhorn, A., and Jones, L. O.: Chemotherapy of Malignant Disease, Am. J. 
Med. 6:188, 1949. Karnofsky, D. A.: The Nitrogen Mustards in the Treatment of Neoplastic 
Disease, in Dock, W., and Snapper, I.: Advances in Internal Medicine, Chicago, The Year 
300k Publishers, Inc., 1950, vol. 4, p. 1. 
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types and stages of neoplastic disease. It must be injected intravenously, and it 
frequently produces severe nausea and vomiting; consequently, its administration, 
in most cases, has been regarded as a hospital procedure. Extravasation of the 
injected solution will produce a prolonged and painful local reaction, and, in patients 
receiving repeated courses of treatment, venous thromboses and difficulty in finding 
suitable veins for injection may occur. The dosage must be carefully controlled, 
since an excessive dose will produce serious, prolonged and, sometimes, fatal bone 
marrow depression, yet the borderline of toxicity may be skirted frequently in 
attempts to obtain a therapeutic result. Despite these difficulties the clinical use of 
nitrogen mustard has become widespread. 

Research has been directed toward finding a nitrogen mustard with a greater 
selective effect on tumor as compared with normal tissue and toward obtaining a 
derivative which can be administered more conveniently. The former effort has, 
thus far, not been successful,* and methyl-bis (2-chloroethyl) amine continues to 
be the most generally satisfactory nitrogen mustard as far as therapeutic activity 
is concerned. The tumor-inhibiting effect of this compound appears to be inseparable 
from its depressing effect on the bone marrow, and there is no evidence that these 
two actions can be appreciably dissociated by modifications in its molecule. Progress 
has been made, however, toward a more convenient method of nitrogen mustard 
therapy through the discovery of the tumor-inhibiting effects of triethylene mel- 
amine,* a chemical with nitrogen-mustard-like activity which is effective orally 
and which causes inconstant and less severe nausea and vomiting.® This report is 
concerned with a therapeutic trial of triethylene melamine, with particular emphasis 
on the results of oral administration. 


PREVIOUS TRIALS OF ORAL TREATMENT WITH NITROGEN MUSTARDS 


The first clinical experiments with the oral administration of nitrogen mustard 
were carried out at Edgewood Arsenal, Md., during World War II, in order to 
determine the hazard present in drinking water contaminated with nitrogen mus- 


3. Burchenal, J. H.: The Newer Nitrogen Mustards in the. Treatment of Leukemia, 
Radiology 50:494, 1948. Burchenal, J. H.; Lester, R. A.; Riley, J. B., and Rhoads, C. P.: 
Studies on the Chemotherapy of Leukemia: I. Effect of Certain Nitrogen Mustards and 
Carbamates on Transmitted Mouse Leukemia, Cancer 1:399, 1948. Burchenal, J. H.; Burchenal, 
J. R., and Johnston, S. F.: Studies on the Chemotherapy of Leukemia: III. Further Studies 
on the Effect of Nitrogen Mustards on Transmitted Mouse Leukemia, ibid., to be published. 
Shapiro, D. M.; Goldin, A.; Landing, B. H.; Bergner, A. D.; Faiman, F., and Goldberg, B.: 
Cancer Chemotherapy: Analysis of Results of Different Screening Techniques with Nitrogen- 
Mustard Analogues, ibid. 2:100, 1949. Goldin, A.; Goldberg, B.; Ortega, L. G.; Fugmann, R.; 
Faiman, F., and Schoenbach, E. B.: Effectiveness of Nitrogen Mustards in Retarding the 
Growth of Sarcoma 180 with Reference to Route of Administration, Age of Tumors, Food 
Intake, and Weight Loss of the Mice, ibid. 2:865, 1949. 

4. (a) Lewis, M. R., and Crossley, M. L.: Retardation of Tumor Growth in Mice by 
Oral Administration of Ethylenimine Derivatives, Arch. Biochem. 26:319, 1950. (b) Burchenal, 
J. H.; Johnston, S. F.; Cremer, M.; Webber, I. F., and Stock, C. C.: The Action of Certain 
Ethylenimine (Aziridine) Derivatives on Mouse Leukemia, ibid. 26:321, 1950. (c) Rose, F. L.; 
Hendry, J. A., and Walpole, A. L.: New Cytotoxic Agents with Tumour-Inhibitory Activity, 
Nature, London 165:993, 1950. 

5. Rhoads, C. P.; Karnofsky, D. A.; Burchenal, J. H., and Craver, L. F.: Triethylene 
Melamine in the Treatment of Hodgkin’s Disease and Allied Neoplasms, Tr. A. Am. Physicians 
63:136, 1950. 
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tard. Four to 6 mg. of tris (2-chloroethyl) amine hydrochloride, a compound 
closely related to methyl-bis (2-chloroethyl) amine, in a single dose produced 
moderately severe gastrointestinal symptoms, with nausea, vomiting in one to two 
hours and some weakness and malaise which persisted for 24 hours. Seven men 
given 1 mg. three times daily for five to six days (15 to 18 mg. total) complained 
of nausea, repeated vomiting, anorexia, weakness and, occasionally, diarrhea, but 
these symptoms usually disappeared promptly after use of the drug was discon- 
tinued. Six of the seven patients displayed moderate leukopenia (2,400 to 3,800 
cells) within four to 20 days after the last dose. Since the intravenous dose of 
tris (2-chloroethyl) amine hydrochloride producing leukopenia in the adult is 15 
to 25 mg. (0.2 to 0.3 mg. per kilogram of body weight),’”¢ the data from oral 
administration suggested that the drug was moderately well absorbed, but the 
disagreeable symptoms reported discouraged further oral trial of tris (2-chloroethyl) 
amine or methyl-bis (2-chloroethyl) amine. 

Haddow, Kon and Ross? in 1948 described a derivative of nitrogen mus- 
tard (NN-di[2-chloroethyl]-8-naphthylamine or 8-naphthyldi-2-chloroethylamine), 
known as R48, which possessed nitrogen-mustard-like activity and was effective 
when given by mouth in inhibiting the growth of transplantable rat tumors. 
Matthews * has reported recently on the oral use of 8-naphthyldi-2-chloroethylamine 
in 17 patients. The effective dose of the compound in man was large—300 to 400 
mg. per day—and the patients were hospitalized during the early part of treatment. 
It produced some degree of nausea and vomiting in 11 of the 17 patients, and exces- 
sive doses resulted in bone marrow depression. Five patients with Hodgkin’s 
disease obtained remissions lasting four to eight weeks, and maintenance therapy 
was not regarded as satisfactory ; two of three patients with myelogenous and two 
of four with chronic lymphatic leukemia showed temporary responses. A prolonged 
remission was obtained in a single patient with polycythemia vera. 

The early suggestion of Haddow and his co-workers * encouraged us to look 
for a satisfactory compound with nitrogen-mustard-like activity for oral admin- 
istration. The first compound we tested was a methoxypyridoxine derivative of 
nitrogen mustard (3-bis [8-chloroethyl] aminomethyl-4-methoxymethyl-5-hydroxy- 
6-methylpyridine dihydrochloride), which had been shown to produce definite 
growth inhibition of several transplantable mouse and rat tumors.® In man, this 
compound was about one-tenth as toxic as methyl-bis (2-chloroethyl) amine given 
by intravenous injection; as far as one can judge from treating a series of 10 
patients, its toxicity and therapeutic effectiveness were proportional, and its range 
of activity against different types of neoplastic disease was parallel, to that of 
methyl-bis (2-chloroethyi) amine. The intravenous injection of methoxypyridoxine 
mustard, however, produced a low incidence of nausea, although dizziness was a 


6. Jager, V.; Wintrobe, M. M.; Ginzler, A. M., and Gordon, S.: Oral Ingestion of Tris 
(8-Chloroethyl) Amine Hydrochloride by Humans, Report No. 1, Washington, D. C., Medical 
Research Laboratory, Medical Division, Army Medical Center, Sept. 1943. 

7. Haddow, A.; Kon, G. A., and Ross, W. C. J.: Effects upon Tumors of Various Haio- 
alkylarylamines, Nature, London 162:824, 1948. 

8. Matthews, W. B.: A Trial of 8-Naphthyldi-2-Chioroethylamine (R48) in Leukaemia, 
Hodgkin’s Disease, and Allied Diseases, Lancet 1:896, 1950. 

9. Stock, C. C.: Aspects of Approaches in Experimental Cancer Chemotherapy, Am. J. 
Med. 8:658, 1950. 
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common complaint. This compound was given orally to four patients suffering 
from Hodgkin’s disease (two cases), lymphosarcoma and leukemia. The dose was 
gradually increased to 100 to 200 mg. per day, and evidence of leukopenia and 
therapeutic activity occurred in only one patient. At these dosage levels, nausea 
and vomiting were severe, a loss of taste or a persistent bad taste was a frequent 
complaint and only one patient was willing to continue receiving the drug. The 
large doses required, the disagreeable side effects, with consequent resistance of 
the patient to continued administration of the drug, and the absence of therapeutic 
effect at tolerated dose levels led us to abandon its use. 


CH,—CH,—Cl CH,——CH, 
CH,—N 
CH,—CH,—Cl | 
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ula Se 2, 4, 6-triethylenimino-s-triazine 


CH,—CH,—Cl (triethylene melamine) 
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Ethylenimonium transformation 
of HN2 


Fig. 1—Comparison of the structural formulas of methyl-bis (2-chloroethy!) amine and 
triethylene melamine. 


LABORATORY STUDIES ON TRIETHYLENE MELAMINE 


Triethylene melamine has the structural formula shown in figure 1. Its ethyl- 
enimino groups are similar to the ethylenimonium transformation product of 
methyl-bis (2-chloroethyl) amine (fig. 1), which is the reactive form of this 
molecule." Triethylene melamine is a white, crystalline powder which goes into 


10. Philips, F. S.: Recent Contributions to the Pharmacology of Bis (2-Haloethyl) Amines 
and Sulfides, Pharm. Rev. 2:281, 1950. Triethylene melamine was originally investigated in 
Germany for its value in improving the finish of rayon fabrics (Evans, J. G., in Fibre Science, 
edited by J. M. Preston, Manchester, England, The Textile Institute, 1949, p. 266). The 
American Cyanamid Company continued work on this agent after World War II, and Dr. 
M. L. Crossley of that company made a number of compounds, including triethylene melamine, 
available for testing against the growth of animal tumors. The therapeutic effects against mouse 
sarcoma 241,48 sarcoma 180 and leukemia AK4 4 initiated the pharmacologic interest in 
triethylene melamine and related compounds. 
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solution readily in water. The usual preparations contain a varying but usually 
small amount of triethylene melamine polymer, which is insoluble and produces a 
slightly milky appearance in solution. Solutions should be prepared in plain water 
or saline solution, since triethylene melamine reacts with many substances to lose 
its pharmacologic activity. In contrast to methyl-bis (2-chloroethyl) amine, tri- 
ethylene melamine is relatively stable in an alkaline medium, but it will react rapidly 
at an acid py." 

Philips and Thiersch "* have reported on the pharmacologic characteristics of 
triethylene melamine and compared them with those of methyl-bis (2-chloroethyl) 
amine. The delayed lethal effects of this compound closely resemble those of the 
nitrogen mustards #* in that death occurred in mice and rats three to seven days 
after a minimum lethal dose. The L.D.,, of parenterally administered triethylene 
melamine is approximately one-half that of the nitrogen mustard compound (table 
1). At autopsy aplasia of the bone marrow, atrophy of the lymphatic system and 
sloughing of the intestinal mucosa parallel the effects seen on administration of the 
nitrogen mustard. The delayed lethal effects of the two agents are also similar in 
cats and dogs. Triethylene melamine differs in an important respect from the 


TaBLe 1.—Comparison of Toxicity of Methyl-Bis (2-Chloroethyl) Amine 
Hydrochloride and Triethylene Melamine (Single L. D.so) ™ 





Nitrogen Mustard Triethylene Melamine 
A metenninilig. * pee , A, 
Route Mg./Ke Millimoles/Kg. Mg./Keg. Millimoles,; Ke. 
Intraperitoneal 3.8 0.020 2.8 0.014 
Intraperitoneal L.& 0.009 1.0 0.005 


i. RE Peer ak Intravenous 1.0 * Ca. 04 
Oral ees -05 to 1.0 


* Houck, ©. R.; Crawford, B.; Bannon, J. H., and Smith, H. W.: J. Pharmacol. & Exper. Therap. 
90:227, 1947. 


nitrogen mustard in that at L.D.,,’s it does not cause the convulsive or cholinergic 
effects seen with methyl-bis (2-chloroethyl) amine ''; this absence of acute pharma- 
cologic activity enhanced our interest in triethylene melamine. 


Triethylene melamine was approximately half as toxic when given by mouth as 
when given by intravenous injection in dogs.'* The animals receiving the agent 
orally showed no local injury to the stomach, and those animals receiving a lethal 
dose by mouth had intestinal lesions which were similar in appearance and distri- 
bution to the lesions produced by the intravenous use of the drug. The animals 
given triethylene melamine orally in doses which were sometimes fatal did not 
vomit, whereas methyl-bis (2-chloroethyl) amine hydrochloride in doses which did 
not produce leukopenia caused severe vomiting. 

11. Philips, F. S., and Thiersch, J. B.: The Nitrogen Mustard-Like Actions of Certain 
Ethylenimines: I. 2,4,6-tris (Ethylenimino)-S-Triazine and Analogs, J. Pharmacol. & Exper. 
Therap. 100: 398, 1950. 

12. Graef, I.; Karnofsky, D. A.; Jager, V. B.; Krichesky, B., and Smith, H. W.: The 
Clinical and Pathological Effects of the Nitrogen Mustards in Laboratory Animals, Am. J. Path. 
24:1, 1948. 

13. Philips and Thiersch.11 When triethylene melamine was given together with sodium 
bicarbonate orally to rats, its toxicity was enhanced, suggesting that the free acid in the stomach 
may be of importance in decreasing the amount of active agent available for absorption (Philips, 
F. S.: Personal communication to the authors). 
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Stock * has described the biologic technics used for testing chemicals for chemo- 
therapeutic activity against cancer. Triethylene melamine injected intraperitoneally 
produced regressions in a rat carcinoma and mouse sarcoma and exerted a moderate 
inhibiting effect on an osteogenic sarcoma but had no effect on mouse adeno- 
carcinoma, melanoma or lymphosarcoma.'* Two to four times the acute L.D.,,. of 
triethylene melamine injected into a leukemic mouse inactivated the leukemic cells 
within two hours, inactivation being measured by the failure of the leukemic cells 
to survive transplantation into a susceptible strain.** Triethylene melamine at doses 
not injurious to the chick embryo produced characteristic histological changes in 
the mouse sarcoma 180 growing on the chorioallantoic membrane and destroyed 
the transplantability of the tumor ; similar results had been obtained with methyl-bis 
(2-chloroethyl) amine.’® By testing a variety of derivatives and compounds allied 
to triethylene melamine, it was found that at least two or more ethylenimine rings 
were essential for the antileukemic activity.‘ Triethylene melamine, therefore, 
closely resembled the nitrogen mustards both in its injurious effects on normal and 
neoplastic tissues and in the essential chemical configuration necessary for its specific 
biologic activity. 

CLINICAL STUDIES 


Intravenous Use.—The therapeutic activity of intravenously injected triethylene 
melamine was evaluated in 36 patients with the following diagnoses: Hodgkin’s 
disease, 13 patients; lymphosarcoma, seven; chronic myelogenous leukemia, five; 
chronic lymphatic leukemia, four; neuroblastoma, three, and mycosis fungoides, 
osteogenic sarcoma, oat cell carcinoma of the lung and embryonal carcinoma of the 


ovary, one patient each. Each dose was weighed out in an Erlenmeyer flask and 
diluted with isotonic sodium chloride solution to a concentration of 0.5 mg. per 
cubic centimeter immediately before injection. This solution was opalescent due to 
the presence of a small amount of insoluble polymer. The appropriate dose was 
injected by syringe directly into the vein. There was no immediate or delayed 
reaction locally from the injection, and venous thrombosis, which may occur after 
an injection of a nitrogen mustard compound, has not appeared after admin- 
istration of triethylene melamine. Extravasation of the solution, however, produced 


14. (a) Sugiura, K., and Stock, C. C.: Action of 3-Bis (8-Chloroethyl) Aminomethyl- 
4-Methoxy-Methyl-5-Hydroxy-6-Methyl Pyridine Dihydrochloride, 2,4,6-Tris (1-Aziridyl)-s- 
Triazine and 5-Amino-7-Hydroxy-lH-v-Triazolo (d) Pyrimidine on Carcinoma, Sarcoma, 
Osteogenic Sarcoma, Lymphosarcoma, and Melanoma in animals, abstracted, Cancer Research 
10:244, 1950. (b) Buckley, S. M.; Stock, C. C.; Crossley, M. L., and Rhoads, C. P.: Inhibition 
of the Crocker Mouse Sarcoma 180 by Certain Ethyleneimine Derivatives and Related Com- 
pounds, abstracted, ibid. 10:207, 1950. (c) Burchenal, J. H.; Johnston, S. F.; Cremer, M. A.; 
Webber, L. F., and Stock, C. C.: Chemotherapy of Leukemia: V. Effects of 2,4,6-Triethyl- 
enimino-s-Triazine and Related Compounds on Transplanted Mouse Leukemia, Proc. Soc. 
Exper. Biol. & Med. 74:708, 1950. 

15. Burchenal, J. H.; Johnston, S. F.; Stock, C. C.; Crossley, M. L., and Rhoads, C. P.: 
The Effect of 2,4,6-Triethyleneimino-s-Triazine and Related Compounds on Transplanted Mouse 
Leukemia, abstracted, Cancer Research 10:208, 1950. 

16. Karnofsky, D. A.; Burchenal, J. H.; Ormsbee, R. A.; Cornman, I., and Rhoads, C. P.: 
Experimental Observations on the Use of Nitrogen Mustards in the Treatment of Neoplastic 
Diseases, in Approaches to Tumor Chemotherapy, edited by F. R. Moulton, Washington, D. C., 
American Association for the Advancement of Science, 1947, p. 293. 

17. Footnote 146 and c. Burchenal and others.15 
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a severe local reaction with immediate pain, followed by swelling, redness, induration 
and then fibrosis, a reaction similar in its development and course to that seen with 
extravasated methyl-bis (2-chloroethyl) amine.*¢ 

There was no immediate systemic reaction, but in some cases after an interval 
of six to 12 hours anorexia, nausea and vomiting occurred, which sometimes lasted 
for one to two days. These unpleasant reactions usually followed single doses of 
4 mg. or more but could be avoided in most cases by giving a smaller dose of 2 or 
3 mg. Although the total course of triethylene melamine therapy has been calculated 
in milligrams per kilogram of body weight (table 2), the usual single dose of the 
drug given to the adult was 2 or 3 mg. 

The effects of multiple doses of triethylene melamine are moderately cumulative, 
and the therapeutic and toxicological effects may not reach their full development 
for one to three weeks after the last dose. In man therapy with this substance pro- 
duces varying degrees of bone marrow depression, its severity being indicated by 
the appearance of leukopenia, anemia, thrombocytopenia, fever and hemorrhagic 
manifestations. 

The hematological effects of triethylene melamine are indistinguishable from 
those seen following therapy with the nitrogen mustard, and we have classified and 
graded them as follows (this grading system is used in tables 2 and 5): 


1 +, moderate leukopenia developing in one to two weeks and followed by rapid recovery. 

2 +, moderate to severe, but transient, leukopenia and a temporary fall in hemoglobin levels. 
These values return to their original levels within two to four weeks. This is associated with a 
fall in the thrombocyte count, but there is no evidence of bleeding. 

3 +, severe leukopenia and thrombocytopenia with bleeding and a fall in hemoglobin level 
which is aggravated by the bleeding tendency. Evidences of hemorrhage consist of generalized 
petechiae, ecchymoses, particularly following slight injury, and nasal, oral, rectal and renal 
bleeding. Retinal hemorrhages have occurred in three patients. The bone marrow depression 
is transient, and evidence of active bone marrow regeneration appears in two to six weeks. 

4 +, severe and prolonged bone marrow depression, with persistent leukopenia, anemia, 
thrombocytopenia and bleeding. These patients may continue in this state for several months after 
triethylene melamine treatment, and they must be maintained by repeated transfusions and use 
of antibiotics to ward off infections. These prolonged bone marrow depressions seem to occur 
in patients with far advanced disease and with previous evidence of hematological abnormality. 
If triethylene melamine damages the bone marrow of a normal person, either its effect will be 
lethal in two to three weeks or the marrow may be expected to regenerate rapidly in the sur- 
viving person. When deficient or impaired hemopoiesis is already present, triethylene melamine 
is responsible for the initial depression in hemopoiesis, but the prolonged bone marrow depression 
due to failure of regeneration is attributed to the disease process. 

5 +, bone marrow depression with severe bleeding and fever, resulting in death within two 
to three weeks after treatment, presumed to be the direct result of overdosage of triethylene 
melamine. Blood transfusions and the use of antibiotics may be of help in cases of borderline 
intoxication. 


Thirteen of the 36 patients receiving triethylene melamine intravenously exhibited 
hematological depression of 2+ or greater; 13 showed only moderate leukopenia, 
and no evidence of hematological effect was produced in 10 patients (table 2). The 
usual dosage producing a therapeutic response or some evidence of bone marrow 
depression was 8 to 12 mg. in a total course (0.12 to 0.20 mg. per kilogram of 
body weight). There was considerable variation in the dose tolerated, and factors 
affecting sensitivity to the drug were related to the type of disease, the previous 
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form of therapy and the patient’s response to it and the general condition and the 
hematological status of the patient. Since the maximum hematological depression 
may not develop for two to three weeks after a given course of treatment, great 
care must be exercised in spacing the doses so that the patient receives a safe but 
adequate trial of the drug. In most cases 6 to 8 mg. is given in two or three injec- 
tions in as many days. A complete blood count is taken two or three times a week, 
and further treatment is given in seven to 14 days if the white blood cell count is 
not falling rapidly and the patient is not showing satisfactory improvement. 

The clinical results of treatment were evaluated by the following criteria **: 

Subjective improvement—relief of symptoms and improvement in general well-being 

Objective improvement—measurable regression of lessions, changes in roentgenograms. 
improvement in hematological status, etc. 


Tas_e 3.—Performance Status 








Definition % Criteria 
Able to carry on normal activity and to work; 100 Normal; no complaints; no evidence of 
no special care is needed disease 
Able to carry on normal parry: minor 
signs or symptoms of 
Normal activity with Po some signs 
or symptoms of disease 
Unable to work; able to live at home, care for Cares for self; unable to carry on nor- 
most personal needs; a varying amount of mal activity or to do active work 
assistance is needed , Requires occasional assistance but is able 
to care for most of his needs 
Requires considerable assistance and fre- 
quent medical care 
Unable to care for self; requires equivalent of Disabled; requires special care and assist- 
institutional or hospital care; disease may be ance 
progressing rapidly Severely disabled; hospitalization is indi- 
cated, although death not imminent 
Very sick; hospitalization necessary; ac- 
tive supportive treatment is necessary 
Moribund; fatal processes progressing 
rapidly 
Dead 





Performance status—a measure of the patient’s ability to continue useful work and to care 
for his own needs or his dependence on nursing or hospital care; the performance status is 
estimated in percentage, according to the criteria presented in table 3 

Duration of improvement—the period, in months, from the first evidences of clinical improve- 
ment to the appearance of definite signs of recurrence or active progression of the disease 


Results with Intravenous Administration of Triethylene Melamine (table 2).— 
Hodgkin’s Disease: Thirteen patients were treated with triethylene melamine, and 
12 of these patients had widespread disease. The therapeutic results, presumably 
because of the case selection, were not striking, with only six patients obtaining 
some degree of improvement. One patient (case 1), with no previous therapy, 
showed an excellent regression in generalized lymphadenopathy, which has persisted 
for 12 months. The other five responsive patients had widespread disease, but they 
were in fairly good condition (cases 2, 3, 4, 7 and 8). They obtained periods of 


18. (a) Karnofsky, D. A., and Burchenal, J. H.: The Clinical Evaluation of Chemotherapeu- 
tic Agents in Cancer, in Evaluation of Chemotherapeutic Agents, edited by C. M. MacLeod, 
New York, Columbia University Press, 1949, p. 191. (b) Karnofsky, D. A.; Abelmann, W. H.; 
Craver, L. F., and Burchenal, J. H.: The Use of the Nitrogen Mustards in the Palliative 
Treatment of Carcinoma, with Particular Reference to Bronchogenic Carcinoma, Cancer 1:634, 


1948. 
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improvement (regression of enlarged nodes and relief of fever) after the use of 
triethylene melamine which lasted two to 10 weeks (average, five weeks), followed 
by rapid relapse. The lesions of two of these patients (cases 2 and 3) then responded 
to roentgen therapy, and they are living seven and 14 months after the onset of 
triethylene melamine therapy. The other three patients (cases 4, 7 and 8) did not 
respond to further triethylene melamine treatment or other forms of chemotherapy. 
Seven patients, including four with far advanced disease and in poor condition 
(cases 10 to 13), showed no benefit from triethylene melamine therapy, and they 
all died within one week to six months (average, 21%4 months) after the onset of 
therapy. The total intravenous dose of triethylene melamine producing moderate 
to severe leukopenia ranged from 4 to 32 mg. (0.05 to 0.54 mg. per kilogram of 
body weight) given over a two to 104 day period, with averages of 16 mg. (0.26 
mg. per kilogram) over 36 days. The larger total doses of triethylene melamine 
were given over the longer time periods. In two patients (cases 11 and 13) 4 and 
9 mg., given in two and seven days, respectively, produced pronounced leukopenia. 

Lymphosarcoma: Seven patients (five with reticulum cell sarcoma) were 
treated with triethylene melamine. Two patients with small cell lymphosarcoma 
(cases 14 and 16) obtained some benefit from the treatment, although neither had 
responded well to preceding courses of roentgen and nitrogen mustard therapies, 
respectively. The first patient (case 14) was in excellent condition, with cutane- 
ous infiltrations of lymphosarcoma and enlarged retroperitoneal nodes. These 
lesions regressed remarkably following a total course of 8 mg. of triethylene 
melamine; this dose, however, produced severe bone marrow depression, with 
thrombocytopenia and bleeding, and the hemoglobin level had to be maintained 
by repeated blood transfusions for three months before bone marrow regenera- 
tion appeared. The skin lesions, however, did not require further treatment for 
nine months and the patient then responded to oral administration of triethylene 
melamine (case 126). The second patient (case 16) was in fair condition, and 
treatment with triethylene melamine produced partial regression in abdominal dis- 
ease for two months. 

The responses of the patients with reticulum cell sarcoma (cases 15, 17, 18, 19 
and 20) were poor, although three of five patients had two week periods of 
symptomatic improvement, with transient tumor regressions. The patients were 
dead within one to four months (average, 2% months) after the start of triethylene 
melamine therapy. 

These patients received a total course of 8 to 16 mg. (0.13 to 0.24 mg. per 
kilogram of body weight) given over a two to 24 day period, with averages of 11 
mg. (0.17 mg. per kilogram of bedy weight) in nine days. Three of the patients 
(cases 14, 18 and 19) had severe bone marrow depression with thrombocytopenia 
and bleeding. 

Chronic Lymphatic Leukemia: Three of four patients (cases 21 to 23) showed 
some objective and subjective improvement and a rise in performance status on 
intravenous administration of triethylene melamine. Enlarged nodes, liver and 
spleen regressed partially, and the hemoglobin level rose in two patients. These 
patients were treated cautiously, receiving 12 to 21 mg. (0.22 to 0.38 mg. per 
kilogram of body weight) given over 46 to 134 days and averaging 17 mg. 
(0.29 mg. per kilogram of body weight) in 99 days. In only one patient (case 21) 
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was the white blood cell count brought down to normal levels. Improvement in 
these patients continued for 2% to six months. One patient (case 24), whose dis- 
ease had been refractory to roentgen therapy, died while receiving triethylene 


melamine. 

Chronic Myelogenous Leukemia: Five patients were treated with triethylene 
melamine, and two patients (cases 25 and 29) proved responsive to therapy. The 
first patient (case 25) showed a characteristic and satisfactory clinical response, 
with a fall in the white blood cell count, a rise in hemoglobin level and a reduction 
in the size of the spleen and liver, when given 26 mg. of triethylene melamine 
over a 75 day period. The remission continued for three months, and the patient 
is now receiving triethylene melamine orally (case 141). The second patient 
(case 29) obtained a six week remission following intravenous administration of 
triethylene melamine, but then the leukemia proved refractory to treatment with 
radioactive phosphorus and nitrogen mustard, and he died six months after tri- 
ethylene melamine therapy was started. Three patients (cases 26, 27 and 28) 
were in the terminal stage, and they did not show any clinical response to doses 
of the drug sufficient to produce a fall in the white blood cell count. These 
patients received 9 to 28 mg. (0.13 to 0.43 mg. per kilogram of body weight) given 
over three to 75 days and averaging 18 mg. (0.29 mg. per kilogram of body weight) 
in 34 days. 

Mycosis Fungoides: One patient with mycosis fungoides (case 30) showed 
rapid progression of her extensive skin lesions, and she died within two months 
after triethylene melamine treatment was started. She also showed no response 
to a course of nitrogen mustard therapy given just before death. 

Neuroblastoma: Three patients (cases 31, 32 and 33) had transient tumor 
regression and symptomatic improvement for two to four weeks; the adults 
received 9 and 12 mg. of triethylene melamine intravenously, and a 2 year old 
child (case 31) received 3 mg. Despite this immediately favorable response the 
disease recurred rapidly, and these patients were dead within three months. 

Miscellaneous Tumors: One patient with oat cell carcinoma of the lung (case 
35) showed a two week period of improvement on receiving 10 mg. of triethylene 
melamine. No benefit, however, was obtained in one case (34) of generalized 
osteogenic sarcoma or in one case (36) of embryonal carcinoma of the ovary. 

The therapeutic results obtained from intravenous use of triethylene melamine 
were poor in the far advanced cases of neoplastic disease (summarized in table 2). 
Patients clearly unsuitable or with lesions refractory to nitrogen mustard or 
irradiation therapy did not obtain any substantial benefit from triethylene melamine. 
When some measure of clinical improvement did occur (cases 1, 2, 3, 4, 8, 14, 16, 
17, 18, 21, 22, 23, 25, 29 and 33), treatment with nitrogen mustard probably 
would have produced similar effects. In our limited experience the type of 
improvement obtained and the diseases affected were similar for nitrogen mustard 
and triethylene melamine, and in patients with conditions unresponsive to tri- 
ethylene melamine therapy nitrogen mustard, when tried, was without therapeu- 
tic effect. 

Oral Trials—The clinical trials with oral administration of triethylene mela- 
mine were begun in September 1949, and 58 persons, with lesions distributed 
among the types of neoplastic disease shown in table 4, were treated during the 
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first year. The therapeutic activity and toxicological effects of triethylene mela- 
mine given orally are similar qualitatively to those occurring from its intravenous 
injection. The principal problems of oral use of the drug were concerned with 
the delivery of an effective therapeutic dose safely yet expeditiously and with the 
assessment of the value, feasibility and practical conduct of oral therapy. This 
first report presents our tentative solutions to these problems. 

Method of Oral Administration: Triethylene melamine is available in scored 
tablets containing 5 mg. of the drug and an excipient. A single dose (only one 
dose is taken a day) may range from % tablet (2.5 mg.) to 2 tablets (10 mg.). 
The patient is given only enough of the drug to cover the prescribed dosage, and 
further amounts are given, when indicated, at subsequent clinic visits. The patient 
takes nothing by mouth after midnight. Immediately on awakening in the morn- 
ing, the patient swallows the prescribed dose of triethylene melamine with one-half 
glass of plain water. Breakfast may be eaten one hour later.’* Immediate reac- 
tions from swallowing the tablet are rare.*° 


TasB_e 4.—Types of Neoplastic Disease Treated Orally with Triethylene Melamine 








Number 
Diagnosis of Oases 
TE Nia ik nanny ech acd cc Kacdlesdedaceasccebipeccepattennsehocscage 
Lymphosarecoma 

Chronic lymphatic leukemia 

Chronic myelogenous leukemia 

Mycosis fungoides 

Multiple myeloma 

Carcinoma of the lung 

Careinoma of the rectum 

Carcinoma of the cervix 


Sleneamnwee vat 


Delayed Side Effects: Triethylene melamine taken orally can produce nausea 
and vomiting; these symptoms usually begin six hours or longer after the tablet 
is taken, and they may persist one to two days. More frequently, however, the 
patient may complain only of nausea and anorexia during treatment. These 
gastrointestinal symptoms appear to be similar to those produced by the intravenous 
administration of triethylene melamine, and it is likely, therefore, that they are due 
to absorption of the drug. The nausea and vomiting are related to the amount 
given in the single daily dose, whereas the therapeutic effect is cumulative and is 
dependent on the administration of an adequate total dose. In most patients it is 


19. Triethylene melamine reacts readily with organic materials, and it is highly reactive in an 
acid medium. When the drug has been taken with food or fruit juice, its pharmacologic activity 
has been destroyed almost completely. These are the reasons for giving it in plain water before 
breakfast. The content of the fasting stomach is often acidic, and this may explain why some 
patients, particularly those in good general condition, can tolerate larger doses. Gellhorn (per- 
sonal communication to the authors) has, therefore, suggested that sodium bicarbonate be given 
with each dose of triethylene melamine, since this may make the dosage requirements more con- 
sistent among different persons, Sodium bicarbonate has not been used in our studies, thus far. 

20. One patient (case 126), on two occasions, complained of a severe sticking pain in the 
middle of the chest within 10 minutes after taking the tablet. This symptom disappeared within 
three hours, and there were no sequelae. Roentgenographic studies of the esophagus did not 
reveal any abnormality, and we have no explanation for this reaction. 
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possible, therefore, to prevent or to minimize the gastrointestinal symptoms by 
reducing the daily dose of the substance without interfering with its therapeutic 
activity. 

Patients in poor condition, particularly those with lymphomas, seemed to be 
unusually susceptible to nausea and vomiting, and they were usually given 2.5 mg. 
per day. The patients in good general condition usually tolerated 5 mg. per day, 
but if this dose produced any symptoms it was decreased to 2.5 mg. If the patient 
took 5 mg. per day without difficulty, but his disease proved to be resistant to ther- 
apy, the dose was increased to 10 mg. The dosage schedules worked out in dif- 
ferent clinical situations are presented in the case reports. 

Patients occasionally have complained of diarrhea, headache, weakness, ner- 
vousness and pain in the tumor-bearing area during triethylene melamine therapy. 
Some patients, not showing a satisfactory response to treatment with the drug, 
lose weight during the period of therapy, but this usually can be attributed to the 
natural course of the resistant disease. 

Hematological Effects: Triethylene melamine given orally produces varying 
degrees of bone marrow depression, similar to those described following intravenous 
administration of the drug. Among the 58 patients treated orally with triethylene 
melamine, seven showed severe and prolonged bone marrow depression, two 
of whom died presumably of toxicity to the drug, 12 displayed severe but transient 
bone marrow depression, with a brief period of bleeding, 24 showed leukopenia, 
in 12 of whom a transient fall in hemoglobin level occurred, and 15 patients had 
no evidence of interference with normal hemopoietic activity. In general, the 
hematological depression occurring in oral triethylene melamine therapy seemed 
severer and more prolonged than that following intravenous therapy. 

Dosage Schedule and Management of the Patient: Oral treatment with tri- 
ethylene melamine has been used almost exclusively in the outpatient clinic. Thera- 
peutic effects usually appear within two to three weeks, and treatment may then 
be continued slowly to bring the patient’s disease under more satisfactory or pro- 
longed control. The dosage schedule varies to some extent with different clinical 
conditions, and the case reports must be examined for details. In general, how- 
ever, the initial course is 5 to 10 mg. (2.5 or 5 mg. as a single dose per day). The 
patient returns in one week, and, if the white blood celi count is not altered, a 
second course of 5 to 10 mg. is given. The patient is seen each week, and further 
dosage decided on the basis of the white cell count, hemoglobin level and the 
patient’s clincal condition. In some cases, although hematological depression has 
occurred, the patient fails to improve, and it is difficult to decide whether further 
treatment is indicated. In our experience, if improvement has not occurred within 
three to four weeks and moderate leukopenia and anemia have been produced, it 
is unlikely that any clinical benefit will result from further triethylene melamine 
therapy. During treatment blood transfusions and antibiotics are given as indi- 
cated in the outpatient department. If local disease is not being controlled by 
the triethylene melamine treatment, irradiation therapy has been used when 
indicated. 

Evaluation of Therapy: The results of treatment were evaluated by the same 
criteria listed for intravenous therapy. 
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Results with Oral Use of Triethylene Melamine (table 5).—Since the precise 
control of dosage is extremely important and is determined by the results of fre- 
quent blood counts, these data are presented in graphs accompanying the brief 
case reports. 

Hodgkin’s Disease: Twenty-five patients have been treated orally with tri- 
ethylene melamine (table 5). These patients are classified according to their 
general condition when treatment was initiated. 

(a) Patients previously untreated. Two such patients were given oral treatment 
with triethylene melamine (cases 101 and 102). The disease appeared to be 
rapidly progressive and resistant to therapy, and both patients died within nine 
and 11 months, respectively, after the clinical onset of the disease. Triethylene 
melamine toxicity may have contributed to the sudden death in case 101. In 
case 102 use of the drug produced a six week period of improvement, but further 
treatment was ineffective, and the patient’s condition then showed only a tran- 
sient response to irradiation therapy. This case is presented in detail. 

Case 102—Hodgkin’s Disease——J. R., a 21 year old man had severe pruritus and massive 
enlargement of the cervical and mediastinal nodes in November 1949. In January 1950 oral 
therapy with triethylene melamine was begun, and within a seven week period he received 115 
mg. with gradual relief from itching. Coincident with the fall in the white blood cell count in the 
seventh week, the cervical and mediastinal nodes showed a decided regression. Improvement 
continued for about six weeks, and then the disease recurred rapidly. Fifty-five milligrams of 
triethylene melamine given during a five week period decreased the white blood cell count and 
hemoglobin level, but there was no clinical improvement. Despite the severe hematological 
depression roentgen therapy was given to the cervical and mediastinal nodes, to reach a total 
tumor dose of 2,400 r over a six week period. The enlarged nodes regressed partially, but within 
one month they recurred rapidly, and the patient died of pulmonary involvement seven months 
after the onset of triethylene melamine therapy. 


(b) Patients in good general condition with little objective evidence of disease. 
Six patients were treated with triethylene melamine for symptoms attributable to 
Hodgkin’s disease, although objective evidence of the disease was lacking at the 
time of treatment in four patients (cases 103, 105, 106 and 107) and because a 
local lesion persisted despite several courses of irradiation in two patients (cases 
104 and 108). These patients took triethylene melamine without evidence of 
serious bone marrow depression, and in five of the six some symptomatic improve- 
ment resulted. In the patients in this group it was difficult to determine how 
vigorously or persistently to pursue the treatment. If the patient’s disease 
responded satisfactorily, treatment was discontinued until evidence of relapse 
appeared (case 105). Following the first relapse after treatment, maintenance 
therapy is now being tried with one patient (case 104). If there was no response 
to an adequate trial of therapy, the use of the drug was discontinued (case 106). 
These points are illustrated in the histories of cases 104, 105 and 106. 

Case 104.—Hodgkin’s Disease—M. B., a 20 year old man, had enlarged cervical and 
axillary nodes in June 1947. The cervical nodes responded well to irradiation, and the patient 
has remained in excellent condition. However, a large left axillary mass continued to recur 
despite several courses of roentgen therapy, and triethylene melamine therapy was under- 
taken. Forty milligrams given over a four week period caused a partial decrease in the size of 
the axillary mass and disappearance of the local symptoms of fulness and discomfort. Four weeks 
after the last dose the mass reappeared, and a course of treatment with triethylene melamine 
again produced prompt improvement. It is planned to continue with this therapy about once 
a month. 
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Case 105.—Hodgkin’s Disease—J. G., a 45 year old man, displayed enlarged cervical 
nodes in March 1945. During the following two years axillary, mediastinal and retroperitoneal 
nodes appeared. They regressed with roentgen therapy in 1946, 1947 and 1949. Severe pruritus, 
which began in 1947, was alleviated only temporarily by roentgen therapy. In January 1950 
the pruritus failed to respond to a course of irradiation therapy to the retroperitoneal area. 
Triethylene melamine, given in a dose of 35 mg. over a five week period, caused a prompt 
One month later his pruritus returned, and administration of 15 mg. 


decrease in the pruritus. 
He continues in good general condition, and 


of triethylene melamine again caused prompt relief. 
triethylene melamine will be given whenever his symptoms return. 

Case 106.—Hodgkin’s Disease —L. P., a 54 year old woman, had pulmonary symptoms in 
November 1948. A large mass in the left side of the chest was explored; a biopsy specimen was 
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Fig. 3—Graphs showing course of oral treatment with triethylene melamine of Hodgkin’s 
disease in patients in good condition with little evidence of disease (cases 105, upper, and 106, 
lower). 











Roentgen therapy produced a good 


taken and diagnosed as showing Hodgkin’s disease. 
She 


regression, but in one year the disease recurred, with evidence of pericardial involvement. 
was treated with a combination of nitrogen mustard and irradiation to the pericardium with 
improvement. Six months later, in March 1950, another recurrence in the left wall of the 
While in good condition, the patient continued to have 


chest subsided on roentgen therapy. 
In June 1950 oral treatment was started 


vague complaints of weakness and night sweats. 
with triethylene melamine, and 20 mg. taken over a one month period produced moderate leuko- 
penia. The patient’s complaints remained unchanged during the trial of the drug, but two 
months later she felt improved. Triethylene melamine therapy has been discontinued until 
definite evidence of relapse appears. 


(c) Patients with widespread disease but in good or fair general condition. 
This group, consisting of 10 patients is of particular importance for, although 
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extensive and progressive evidence of disease with many systemic symptoms was 
present, the patients were, in most cases, attempting to maintain their normal 
activities. All the patients obtained symptomatic benefit from triethylene melamine 
therapy, and the relief of weakness, fever and itching was particularly striking. 
Enlarged nodes regressed in six patients, and pulmonary lesions improved in four. 
However, in spite of symptomatic improvement, roentgenograms of the chest 
showed no clearing of pulmonary infiltrations in three patients (cases 112, 113 
and 114). In two patients (cases 110 and 111) enlarged cervical nodes persisted, 
and localized roentgen therapy was then used. Two patients had osseous lesions 
during the treatment, and localized roentgen therapy was instituted. Three of 
these patients showed severe bone marrow depression, and in two (cases 113 and 
114) it persisted for several months. Improvement usually appeared within two 
weeks after treatment was started, and the remissions usually lasted six to twelve 
weeks. In three patients (cases 111, 115 and 118) further treatment produced a 
second period of improvement. Nine patients are alive an average of five months 
after the initiation of triethylene melamine therapy, and in six the performance 
status is higher now than when the treatment was initiated. Illustrative reports of 
cases 110, 111, 113, 114, 115 and 118 are briefly summarized. 


Case 110.—Hodgkin’s Disease—H. A., a 42 year old woman, had enlarged cervical nodes, 
cough and dyspnea in December 1948. Repeated courses of roentgen therapy caused brief periods 
of improvement. In March 1950 she had enlarged cervical, axillary and mediastinal nodes, 
with fever, itching, cough and dyspnea. With persistent triethylene melamine therapy, the 
systemic symptoms cleared, the cough and dyspnea were relieved and the chest roentgenogram 
showed improvement. The mass of enlarged supraclavicular nodes, however, regressed only 
slightly, and shortly after the last dose of triethylene melamine, nine weeks after the onset 
of therapy, the fever began to recur. During the eleventh week she was treated with nitrogen 
mustard given intravenously, followed by a course of roentgen therapy to the cervical nodes and 
inediastinum. The cervical nodes regressed promptly, and she experienced three months of 
improvement. Recently, the symptoms of fever, cough and dyspnea have recurred again, and 
she has begun a second course of treatment with triethylene melamine. 

Case 111.—Hodgkin’s Disease-—R. W., a 31 year old woman, displayed signs of compression 
ot the superior vena cava due to Hodgkin’s disease in March 1948. Nitrogen mustard and roent- 
gen therapy, given periodically, kept the disease under control. In January 1950, her cervical 
and mediastinal nodes enlarged rapidly, a left pleural effusion appeared and she complained of 
cough, dyspnea, fever, itching and weakness. In February 1950 treatment was begun with 
triethylene melamine, and within two weeks her symptoms were relieved. A chest roentgeno- 
gram showed partial clearing of the effusion. Treatment was continued for seven weeks but 
was stopped when a moderate depression of the hemoglobin level appeared. Seven weeks later, 
although she was in good general condition, a mass appeared in the left supraclavicular area. 
Triethylene melamine was again given during the fourteenth to sixteenth week, and 30 mg. 
produced a notable fall in the white blood cell count and hemoglobin level. Petechiae and 
bilateral retinal hemorrhages developed five weeks after the last dose. The supraclavicular 
mass regressed only slightly, but the pleural effusion was almost completely absorbed. Hemo- 
poietic recovery was prompt (twenty-fifth to thirtieth week), and the retinal hemorrhages cleared 
satisfactorily. The patient, in the thirtieth week, is in good condition, but the supraclavicular 
mass is again enlarging. 

Case 113.—Hodgkin’s Disease—I. R., a 44 year old woman, begining in January 1949 
progressively exhibited cough, fever, moderate anemia, enlargement of the cervical and mediasti- 
nal nodes, widespread nodules throughout the pulmonary parenchyma and a generalized pustular 
dermatitis with subcutaneous nodules. The first course of treatment with nitrogen mustard in 
July 1949 caused a four month period of improvement. She relapsed and was treated by 
irradiation during January ard February 1950 without benefit. She was then referred for 
triethylene melamine therapy. Of considerable interest was a white biood cell count ranging 
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from 25,000 to 50,000, with 85 to 90 per cent eosinophils. Twenty-five milligrams of triethylene 
melamine given over an eight day period in March 1950 produced a prompt and severe fall in 
the white blood cell and thrombocyte counts, and the patient had petechiae, ecchymoses and 
nosebleeds. The hematological depression continued, and during the next four months the 
patient required repeated blood transfusions. Meanwhile, the skin lesions showed decided 
improvement, the itching subsided and the patient was symptomatically improved. The pul- 
monary densities, however, increased progressively in size, and cough and dyspnea recurred in 
the tenth week after the onset of therapy. The entire chest was irradiated with 1,250 r of 
roentgen radiation to an anterior and a posterior port in June 1950 without interrupting the 
progression of the pulmonary disease. In the eighteenth week the white blood cell count began 
to recover, but transfusions were necessary to maintain the hemoglobin level. The low grade 
fever recurred, and the patient died suddenly with acute pulmonary symptoms in August 1950, 
five months after triethylene melamine therapy was begun. 


Case 114.—Hodgkin’s Disease. —S. K., a 54 year old woman had enlargement of the cervical, 
axillary and mediastinal nodes in 1942, successfully controlled by periodic roentgen therapy until 
1947. At this time weight loss, fever and itching developed, together with widespread lymph node 
and splenic enlargement. She was treated with methyl-bis (2-chloroethyl) amine, with localized 
roentgen irradiation and, most recently, with a nitrogen mustard derivative, the last producing a 
six month period of improvement. 

In November 1949 she relapsed with complaints of fever, itching, cough and weakness, and 
on examination splenic enlargement, anemia and pulmonary infiltration were present. Adminis- 
tration of 15 mg. of triethylene melamine produced symptomatic relief, decrease in the size 
of the spleen and a modest rise in hemoglobin level, although the pulmonary lesions did not 
improve. In the fourteenth week, when the white blood cell count had risen to 10,600, triethylene 
melamine therapy was again started in an attempt to produce further improvement. Twenty 
milligrams of the drug produced marked leukopenia, thrombocytopenia, hemorrhagic manifesta- 
tions and anemia that required repeated blood transfusions. During the twenty-sixth to thirty- 
second week the white blood cell count returned to its original level, and the hemoglobin level 
was maintained in the neighborhood of 8 Gm. without transfusions. The pulmonary infiltration 
is progressing, and an osteolytic lesion developed in the sacroiliac region; the latter lesion is 
now being irradiated. The patient has continued to lose weight, but she remains active and in 
fair general condition. 

Case 115.—Hodgkin’s Disease—B. L., a 45 year old woman, showed enlarged cervical 
nodes in 1945. The disease was kept under control by roentgen therapy, as nodes appeared in 
the cervical, axillary, mediastinal and retroperitoneal areas. Recurrent disease did not respond 
to irradiation in January 1950, and she was referred for triethylene melamine therapy in March 
1950, complaining of itching, fever, weakness, cough and dyspnea. Examination revealed 
enlarged inguinal and retroperitoneal nodes and a pulmonary infiltration. Administration of 
15 mg. of triethylene melamine promptly relieved the symptoms; the enlarged nodes regressed, 
and the pulmonary infiltration cleared. On the tenth week the patient’s complaints recurred, 
and use of the drug again produced improvement. The patient is now being treated by main- 
tenance therapy, and she remains in good condition, with minimal evidence of disease. 

Case 118.—Hodgkin’s Disease—M. L., a 39 year old man, showed Hodgkin’s disease in 
June 1947. Systemic evidence of disease with itching, fever, weakness and weight loss appeared 
early, and it was controlled for two to three month periods by repeated courses of treatment with 
nitrogen mustard. In January 1950 roentgen therapy to the abdomen caused partial improvement 
for two months. When referred to the chemotherapy service, the patient was weak, cachectic 
and depressed, with fever, itching and moderate lymphadenopathy. Triethylene melamine 
therapy was started in March 1950, and the administration of 37.5 mg. produced remarkable 
symptomatic improvement. In the next ten weeks the patient gained 20 pounds (9.1 Kg.) and 
returned to work. This dose brought about a brief period of severe leukopenia, thrombocytopenia 
with petechiae and anemia. When the white blood cell count and hemoglobin content returned 
to their original levels, maintenance therapy was begun. In the sixteenth week, despite therapy, 
symptoms of itching and fever recurred. During the sixteenth te eighteenth weeks the patient 
again showed evidence of hemopoietic depression, with thrombocytopenia and bleeding, but 
treatment was continued cautiously. In the eighteenth week the patient’s condition again began 
to improve. 
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(d) Patients with far advanced disease and in poor condition. The seven 
patients in this group had far advanced disease, and it was considered unlikely 
that any form of conventional therapy would prove effective. These patients were 
treated with the maximum tolerated dose in an effort to produce clinical improve- 
ment, and, consequently, the clinical evidences of pronounced bone marrow depres- 
sion were common. Two patients were substantially benefited (cases 119 and 122) ; 
two patients showed slight improvement (cases 120 and 124), and therapy in 
three was a complete failure (cases 121, 123 and 125). Three patients 
have died within five to six months after the onset of triethylene melamine therapy 
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Fig. 4.—Graphs showing course of oral treatment with triethylene melamine in patients with 
br a Hodgkin’s disease but in good or fair condition (cases 110, upper, 111, middle, and 
113, lower). 


(cases 119, 124 and 125); three are in a terminal stage unsuitable for further 
therapy two to three months after treatment with the drug was started (cases 120, 
121 and 123), and one (case 122) is in poor condition. The average duration of 
each period of improvement was six to eight weeks. 

The range of response to triethylene melamine administration is shown for two 
somewhat different clinical situations. The first type of patient exhibited high 
fever, hemopoietic depression, weakness and cachexia. In case 119 two satisfac- 
tory remissions were produced, each of six to eight weeks’ duration, and then the 
patient relapsed under continuing treatment, whereas in case 121 use of triethylene 
melamine was of no avail. 
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Case 119.—Hodgkin’s Disease—J. G., a 31 year old man, had an enlarged cervical node in 
1933, which was found in biopsy to reveal Hodgkin’s disease. The cervical area was irradiated, 
and the disease did not recur until 1947. This recurrence in the cervical area was irradiated, 
and the patient showed no other evidence of disease until 1949. The disease recurred in a 
generalized form, with palpable nodes, enlarged liver and spleen, fever, anemia, weakness and 
anorexia. A course of nitrogen mustard therapy produced a five week remission, but subsequent 
irradiation of the peripheral nodes was without benefit. In January 1950 the symptoms all 
recurred, and his temperature fluctuated between 103 and 104 F. Treatment with 15 mg. of 
triethylene melamine caused a serious fall in the white blood cell count, thrombocytopenia and 
a brief episode of petechiae. However, the temperature returned to normal; the liver and 
spleen were no longer palpable, and the patient experienced an excellent clinical remission 





Sw —¥ , SE RR v 
S00cc. 500cc. PACKED RBC $00cc. 
PACKED RBC 


Case no. 1/9 





it j " j | it | n i ; 
7TVEVOViOVIVievVisVIi4ViSVvVieVvVi7 Vigevis ¥ 
WEEKS AFTER ONSET OF TREATMENT 














v | ee 
500ce. BLOOD X 4 


igen ee en 


“ 
w’ mae 


) 





! | 1 | | | | | 
or hee ee ee oe Ree eT 
WEEKS AFTER ONSET OF TREATMENT 

oan 8 965 8 & sg 8 











Fig. 6.—Graphs showing course of oral treatment with triethylene melamine in patients with 
far advanced Hodgkin’s disease with high fever, hemopoietic depression, weakness and cachexia 
(cases 119, upper, and 121, lower). 


which permitted him to work. In the seventh week, when his spleen became palpable, treatment 
with triethylene melamine was restarted. He felt well until the twelfth week when, although 
therapy was continued, fever reappeared, the spleen and liver enlarged and anemia again 
developed. The drug was given until severe leukopenia and a hemorrhagic tendency were 
noted, but the patient’s condition continued to deteriorate. During the next two months, bone 
marrow recovery did not occur, fever remained high and a course of treatment with pituitary 
adrenocorticotropic hormone (ACTH) was without benefit. He died six months after the 
onset of triethylene melamine therapy. 

Case 121.—Hodgkin’s Disease—J. L., a 46 year old man, was found to have extensive 
abdominal Hodgkin’s disease on laparotomy in September 1949. He received abdominal 
irradiation, but within two months generalized adenopathy, enlarged liver and spleen, fever, 
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anemia, weakness and anorexia appeared. Roentgen therapy to the mediastinal and abdominal 
ports produced no improvement, and he was referred for triethylene melamine therapy. He 
was weak and emaciated; his temperature fluctuated between 102 and 104 F., and the liver 
was palpable at the level of the umbilicus. Oral administration of the substance was started 
cautiously in June 1950 and was continued until severe leukopenia was produced. The fever was 
slightly diminished, but there was no clinical improvement, and further treatment with triethylene 
melamine is regarded as useless. 


The second type of patient had disabling local, as well as generalized, disease ; 
in three patients (cases 122, 124 and 125) the lungs were involved, and one 
(case 123) had diffuse skin involvement. Case 124 illustrates the production of 
a partial clinical remission with remarkable symptomatic improvement in a patient 
with far advanced Hedgkin’s disease and extensive pulmonary involvement. 


Case 124.—Hodgkin’s Disease-—H. R., a 33 year old woman, showed cervical and media- 
stinal adenopathy in 1947. The disease was partially controlled by irradiation, but it gradually 
became widespread, with generalized lymphadenopathy, diffuse pulmonary involvement, fever, 
itching, cough, dyspnea and cachexia. A course of nitrogen mustard therapy produced a five 
week period of improvement, and in December 1949, during relapse, use of triethylene melamine 
was started. Fifty-five milligrams of the drug produced severe leukopenia, with prompt reiief 
of itching and fever, a definite decrease in the peripheral adenopathy and a partial relief of 
the cough and dyspnea. The follow-up roentgenogram of the chest, however, did not show any 
regression. The symptoms began to recur in the eighth week of treatment, and administration 
of triethylene melamine again caused partial relief. Nevertheless, pulmonary complaints 
increased under active therapy, and the chest film showed progression of the disease. In May 
1950 the patient died suddenly with acute respiratory distress, five months after the onset of 
triethylene melamine therapy. 


Lymphosarcoma: Eight persons with lymphosarcoma were treated orally with 
triethylene melamine. Two patients were in good condition, and they have 
responded well to small doses of the compound (cases 126 and 127); one patient 
showed shrinkage in the size of generalized but discrete skin nodules, and in the 
other enlarged nodes regressed and a bilateral pleural effusion cleared almost com- 
pletely. These case histories are presented briefly to demonstrate the small doses 
of triethylene melamine required. 


Case 126.—Lymphosarcoma.—P. G., a 44 year old woman, displayed skin nodules and 
enlargement of the liver, spleen and abdominal and cervical nodes in May 1948. Although these 
areas responded to roentgen therapy, new skin nodules were appearing continually which required 
further irradiation. Consequently, in June 1949 she was given 8 mg. of triethylene melamine 
intravenously (table 2, case 14). There was decided clinical improvement, with regression of 
the skin lesions and enlarged nodes, but severe and prolonged bone marrow depression with 
bleeding resulted. This required repeated blood transfusions during the next three months. In 
September 1949 the bone marrow recovered, and she continued to show little evidence of disease 
until December 1949, when the skin lesions gradually recurred and an enlarged supraclavicular 
node appeared. Administration of triethylene melamine started in March 1950 caused a prompt 
decrease in size and vascularity of the skin nodules. The left supraclavicular node became 
somewhat smaller, but four months later a new one appeared on the right side. These nodes 
promptly regressed under local irradiation, and the patient continues in excellent condition. 

Case 127.—Lymphosarcoma.—W. W., a 51 year old man, exhibited generalized lymphadenop- 
athy in 1944 which did not require any treatment until August 1949. At this time enlarged 
peripheral and retroperitoneal nodes and bilateral pleural effusion developed. Intensive irradi- 
ation of these areas caused a moderate regression of the nodes, and the pleural effusions partially 
subsided. In March 1950 he complained of increasing weakness, and the peripheral nodes began 
to become larger. Administration of 10 mg. of triethylene melamine produced a slowly pro- 
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gressive fall in the white blood cell count; the lymph nodes regressed, and the pleural effusions 
cleared. The patient has gained weight and is in excellent condition five months after the 
onset of therapy. 


Six patients were in poor condition due to far advanced lymphosarcoma (in 
four cases the biopsy specimen was reported to show reticulum cell sarcoma). The 
growth in five of these patients had been unresponsive to a recent course of roentgen 
therapy, and none was appreciably benefited by triethylene melamine treatment, 
although in three patients the drug was given until severe leukopenia, thrombocyto- 
penia and evidence of bleeding occurred (cases 128, 129 and 130). Within one 
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Fig. 7.—Graphs showing course of oral treatment with triethylene melamine in a patient with 
far advanced Hodgkin’s disease with extensive pulmonary involvement (case 124, upper) and in 
two patients with lymphosarcoma in good condition (cases 126, middle, and 127, lower). 


to three months after the onset of treatment three patients were dead and three 
were in the terminal state. Cases 128 and 129 are presented in detail, since they 
are examples of unsuccessful attempts to alleviate the disease. 


Case 128.—Lymphosarcoma.—F. M., a 63 year old woman, had enlarged cervical nodes in 
November 1947. Repeated courses of roentgen therapy were applied to local manifestations 
of the disease as they extended to involve the axillary, mediastinal and abdominal nodes. In 
1949 pulmonary infiltration developed with left pleural effusion, cough, dyspnea and weakness. 
These symptoms responded briefly to irradiation, but when they recurred further treatment was 
without benefit. The patient became cachectic and dyspneic and complained of severe pain in 
the left side of the chest, due to infiltration of the entire left lung with tumor. Therapy with 
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20 mg. of triethylene melamine produced marked leukopenia and thrombocytopenia with petechiae, 
from which the patient promptly recovered. The patient’s course continued downhill without 
any evidence of clinical improvement. 

Case 129.—Lymphosarcoma.—E. R., a 46 year old woman, displayed enlarged cervical nodes 
in 1948. The disease was kept under partial control by irradiation, but generalized lymph- 
adenopathy and an enormously enlarged spleen developed. In early 1950 the patient’s general 
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Fig. 8.—Graphs showing course of oral treatment with triethylene melamine in patients in 
poor condition with far advanced lymphosarcoma (cases 128, upper, and 129, middle) and in a 
patient with leukolymphosarcoma (case 135, lower). 


condition began to deteriorate rapidly; she became weaker, and the hemoglobin levels had to 
be maintained by blood transfusions. In April 1950 persistent pain in the right side of the 
chest failed to respond to irradiation, and she was referred for triethylene melamine therapy. 
The patient was cachectic, anemic, leukopenic and in considerable pain, with a greatly enlarged 
liver and spleen and generalized lymphadenopathy. Triethylene melamine was given cautiously, 
the white blood cell count falling to low levels, and blood transfusions were continued. The 
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patient experienced a brief period of relief from the pain in the chest during the fifth to eighth 
weeks of treatment. In the tenth week an oral ulceration developed which extended rapidly, 
and the area was irradiated without improvement. The patient died 13 weeks after the initiation 
of triethylene melamine therapy and 30 months after the clinical onset of her disease. 


Leukolymphosarcoma and Chronic Lymphatic Leukemia: Seven patients with 
lymphatic leukemia or primary lymphosarcoma, followed by evidence of lympho- 
cytic infiltration of the bone marrow and an increase in the percentage and number 
of lymphocytes in the peripheral blood (leukolymphosarcoma), were treated with 
triethylene melamine. Two patients suffered from severe hemopoietic depression 
following relatively small doses of the drug (cases 134 and 135), and this empha- 
sized that patients with chronic lymphatic leukemia may be unusually susceptible to 
triethylene melamine. Case 135 illustrates the pronounced hematological depression 
which followed a small dose of the substance. 


Case 135.—Leukolymphosarcoma.—M. F., a 41 year old man, first noted enlarged cervical 
nodes in December 1948, and shortly afterward generalized adenopathy and enlargement of the 
liver and spleen developed. Sternal marrow aspiration showed lymphocytic infiltration, but the 
characteristic picture of lymphatic leukemia in the peripheral blood did not appear until later. 
During January to June 1949 roentgen therapy produced regression of the peripheral and 
mediastinal nodes, but they recurred in December 1949. The spleen enlarged to the level of 
the umbilicus; the white blood cell count rose because of a high percentage of lymphocytes. 
In February 1950 he was given 10 mg. of triethylene melamine orally, and a sharp fall in the 
white cell count and hemoglobin levels with petechiae resulted. The lymph nodes, liver and 
spleen continued to enlarge, and the white cell count rose while he was being sustained with 
blood transfusions. Showers of petechiae occurred repeatedly, and the thrombocyte count 
remained low. In the hope of suppressing this leukemic process, triethylene melamine therapy 
was started cautiously, and he received 5 mg. over a 24 day period. The disease was unaffected, 
but hemopoietic failure became more pronounced. He died 20 months after the clinical onset 
of his disease and four months after the initiation of triethylene melamine therapy. 


The remaining five patients were treated cautiously with triethylene melamine 
given orally, and they have maintained themselves in fairly good general condition 
for three to five months after the initiation of therapy. In all patients the white 
blood cell count was decreased. In four of the five patients there was a moderate 
but incomplete decrease in the size of enlarged nodes, liver and spleen. One patient 
with severe itching (case 138) was completely relieved of this symptom after four 
months of therapy. These patients have maintained satisfactory hemoglobin levels, 
with the occasional help of transfusions in two cases, and they have experienced 
some increase in strength and well-being. Reports on cases 136, 137 and 140 
illustrate the management of these patients. 


Case 136.—Leukolymphosarcoma.—B. D., a 44 year old man, had enlarged cervical nodes 
in January 1945. These fluctuated in size, but in 1946 generalized lymphadenopathy appeared 
and he began to lose weight. During the next two years his disease responded well to courses 
of treatment with radioactive phosphorus followed by localized roentgen therapy. In July 
1948 abdominal nodes appeared, and these regressed under irradiation. In October 1949 a 
generalized activation of the disease was treated by intensive irradiation of the abdomen and 
peripheral lymph nodes, with partial improvement. Six months later the white blood cell count 
rose to 348,000; the liver and spleen became greatly enlarged, and the patient complained of 
severe weakness. Oral treatment with triethylene melamine was started in April 1950, and 
a total dose of 30 mg. given over 11 weeks brought his white blood cell count down to 20,000. 
A moderate anemia developed during treatment, from which he promptly recovered after the 
cessation of therapy. There was a slight regression of the enlarged liver, spleen and peripheral 
nodes, and the patient felt much improved. Fourteen weeks after triethylene melamine therapy 
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was begun, nodes in the inguinal and popliteal areas rapidly enlarged to produce discomfort on 
walking and edema of the leg. These were controlled by localized irradiation, and the patient 
remains in good general condition five months after use of triethylene melamine was started. 

Case 137.—Leukolymphosarcoma.—J. Z., a 57 year old man, had complained of a chronic 
cough for 15 years. In November 1949 it became severer and was associated with hemoptysis, 
weakness and weight loss. Examination revealed generalized lymphadenopathy, a slightly 
enlarged liver and spleen and hilar adenopathy with bilateral pulmonary infiltration. Anemia, 
a normal white blood cell count revealing 50 per cent lymphocytes and lymphocytic infiltration 
of the sternal marrow were present. He received 2,500 cc. of blood during May 1950, but the 
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Fig. 9—Graphs showing course of cautious oral treatment with triethylene melamine in 
patients with leukolymphosarcoma (cases 136, upper, and 137, middle) and with chronic lym- 
phatic leukemia (case 140, lower). 


enlargement of the peripheral nodes continued and his condition was not improved. Triethylene 
melamine therapy was started in June 1950, and he was given 42.5 mg. over 12 weeks. The 
peripheral nodes and the enlarged liver and spleen were reduced about 50 per cent in size; he 
was able to maintain his hemoglobin level with fewer transfusions, and the pulmonary symptoms 
improved. 

Case 140.—Chronic Lymphatic Leukemia.—A S., a 62 year old man, first complained of 
severe weakness in March 1949. Examination at that time revealed generalized peripheral 
adenopathy, an enlarged liver and spleen and a white blood cell count of 300,000, composed almost 
entirely of lymphocytes. During July to November 1949 he received a total of 12 mg. of 
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triethylene melamine intravenously, with a decided fall in the white blood cell count and a rise 
in hemoglobin value (table 2, case 21). In March 1950, when the leukocyte count began to rise, 
5 mg. of triethylene melamine given orally promptly reduced it, and this dose was repeated 
2% months later. The liver and spleen and enlarged nodes have decreased almost to normal 
size, and the patient is in good condition 14 months after the first intravenous injection of 
triethylene melamine and six months after oral therapy was started. 


Chronic Myelogenous Leukemia: Eight patients were treated with triethylene 
melamine. Two patients, who had received no previous specific treatment, are 
responding well to the treatment (cases 143 and 146). Five patients, who had 
responded to roentgen, radioactive phosphorus or nitrogen mustard therapy, showed 
improvement with oral use of triethylene melamine. It was not possible to continue 
maintenance therapy in one of these patients (case 147), and she returned to the 
hospital in terminal condition. Another patient (case 144), who had previously 
responded well to other types of nitrogen mustard therapy, obtained no benefit from 
triethylene melamine, and he died in uremia. 

The seven patients who improved on therapy with the drug showed a fall in 
the white blood cell count, a reduction in the size of a large liver and spleen and, 
in four of five patients with adequate follow-up studies, a rise in hemoglobin level. 
The white cell count remained down for periods of three to 10 weeks (average, 
six weeks) after the last dose of triethylene melamine, and several of our patients 
are receiving maintenance therapy. Three patients (cases 141, 145 and 146) have 
now been under treatment with the drug for six to 10 months. The problems in 
treating chronic myelogenous leukemia with this substance are illustrated in the 
following reports on cases 145, 146 and 148. 


Case 145.—Chronic Myelogenous Leukemia.—R. S., a 38 year old woman, was found to 
have chronic myelogenous leukemia on a routine check-up in February 1948. She was treated 
with radioactive phosphorus, with clinical remissions lasting three to five months after each 
course. The last course of 5 millicuries of radioactive phosphorus decreased the white blood 
cell count from 121,000 to 27,000; the hemoglobin level rose from 11.8 to 12.7 Gm., and the 
enlarged liver and spleen regressed. Four months later she relapsed, with a rapid rise in the 
white cell count and enlargement of the spleen to a level 5 cm. below the costal margin. 
Administration of 30 mg. of triethylene melamine caused a prompt fail in the white cell count, 
and the spleen decreased in size. However, the leukocyte count rose rapidly in the twelfth 
week after treatment was started. She is now receiving 2.5 mg. doses once or twice every other 
week, 

Case 146.—Chronic Myelogenous Leukemia.—G. P., a 9 year old boy, was found to have 
chronic myelogenous leukemia on a routine examination in December 1949. In March 1950 
his liver and spleen were palpable 7 and 9 cm. below the umbilicus, respectively, and his 
mother noted that he complained of weakness and anorexia. During the next six months, 
with a total dose of 65 mg. of triethylene melamine, the liver and spleen decreased greatly in 
size ; the hemoglobin level rose from 10.9 to 15.0 Gm., and the patient gained 10 pounds (4.5 Kg.). 
He is in excellent condition and triethylene melamine therapy is being continued. 

Case 148.—Chronic Myelogenous Leukemia—A. D., a 44 year old man, in April 1948 
was found to have chronic myelogenous leukemia with an enormously enlarged spleen. Irradi- 
ation of the spleen in 1948 produced a five month remission. During 1949 he was treated with 
urethan and the folic acid antagonists, with only slight improvement. Finally, irradiation of 
the spleen partially relieved his symptoms. During April to May 1950 he received a trial of 
ACTH without benefit. When referred for triethylene melamine therapy, he appeared weak and 
cachectic. His spleen extended into the pelvis and 6 cm. to the right of the umbilicus, and 
the liver was palpable 5 cm. below the costal margin. An initial course of 35 mg. of triethylene 
melamine begun in May 1950 lowered the white blood cell count, and the hemoglobin level, after 
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two blood transfusions, has shown a continuous rise to normal. The spleen decreased in size, 
but it still extends about 1 cm. to the right of the umbilicus. Triethylene melamine therapy is 
being continued. 


Mycosis Fungoides: One patient (case 149) with extremely extensive, confluent 
and exfoliating mycosis fungoides with severe itching obtained no relief from the 
use of triethylene melamine, and he died about eight weeks after the onset of 
treatment. A second patient with generalized but discrete cutaneous involvement 
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Fig. 10.—Graphs showing course of oral treatment with triethylene melamine in persons with 
chronic myelogenous leukemia (cases 145, upper, 146, middle, and 148, lower). 








obtained a satisfactory four month period of relief of itching and regression of skin 
lesions on treatment with the drug. This case (150) is presented in detail. 


Case 150.—M ycosis Fungoides—F. D., a 60 year old woman, had a persistent pruritic lesion 
on her arm in 1942. In 1947 similar lesions appeared over her body, and during the next two 
years she was treated with roentgen irradiation, potassium arsenite, antimony potassium tartrate 
and tripelennamine (pyribenzamine®) hydrochloride without any striking relief. In June 1949, 
when referred to the Chemotherapy Service, she appeared to be in good general condition, com- 
plaining of intractable itching, and her body was covered by discrete, elevated, reddish, exfoliative 
and, occasionally, excoriated lesions. In July 1949 she was given 10 mg. of triethylene 
melamine intravenously, and then a trial of 100 mg. of ACTH daily for 10 days resulted in no 
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appreciable improvement. A course of nitrogen mustard therapy was associated immediately 
with a prompt decrease in itching and improvement in the skin lesions for three months. The 
process then gradually recurred, and in April 1950 oral triethylene melamine therapy was begun. 
Administration of 30 mg. produced severe leukopenia, anemia, thrombocytopenia and petechiae, 
from which she promptly recovered. There were notable relief from itching and clearing of 
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Fig. 11—Graphs showing course of treatment with triethylene melamine in a patient with 
mycosis fungoides (case 150, upper) and in patients with carcinoma of the lung (cases 154, 
middle, and 155, lower). 


the skin lesions for four months. She has recently begun to show signs of recurrence and again 
is receiving triethylene melamine orally. 


Multiple Myeloma: One patient in the terminal state of multiple myeloma failed 
to obtain any benefit from triethylene melamine administration (case 151), and he 
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died two weeks after treatment was started. He had received urethan previously 
until leukopenia was produced, without any apparent interruption in the progress 
of the disease. 

Carcinoma of the Lung: Four patients with far advanced carcinoma of the lung 
were treated with triethylene melamine. The histological diagnoses were terminal 
bronchiolar carcinoma, metastatic adenocarcinoma (? lung) and epidermoid carci- 
noma grade III. One diagnosis was based on examination of the sputum, since a 
biopsy specimen could not be obtained. Three patients had previously had intensive 
roentgen therapy (cases 154, 155 and 157) and were in relapse and unsuitable for 
further irradiation. In two of these patients triethylene melamine was given to the 
point of tolerance without interrupting the downhill course. The third patient (case 
154) has maintained his general condition. One previously untreated patient with 
metastatic adenocarcinoma in the liver, presumably of pulmonary origin, also 
showed no improvement. Two cases (154 and 155) are briefly presented as examples 
of the results of triethylene melamine administration in carcinoma. 

Case 154.—Epidermoid Carcinoma, Grade III, of the Lung.—W. R., a 57 year old man, 
noted a progressively severe cough beginning in August 1948. In July 1949 an exploratory 
thoracotomy revealed a large tumor involving both upper and lower lobes on the left and the 
mediastinal nodes bilaterally. Gold radon seeds were implanted, and, subsequently, he showed 
symptomatic improvement and regression of the pulmonary lesions. Because of the apparent 
radiosensitivity of the tumor, as indicated by its response to the gold seeds, during October 
to December 1949 he received 4,000 r of roentgen radiation to an anterior and a posterior port 
over the left lung. In March 1950 the disease began to progress, with the appearance of cough, 
dyspnea, pain and pleural effusion on the left. Triethylene melamine treatment was started 
in June 1950, and during the next three months he received 150 mg. This dosage produced 
considerable nausea, but the white blood cell count and hemoglobin level were not altered, and 
he has shown no real improvement. Progression of the disease was seen on a chest roentgeno- 
gram taken 10 weeks after the onset of triethylene melamine therapy. 

Case 155.—Carcinoma of the Lung (Diagnosed on Smear of Sputum, Type Not Classified). 
—F. J., a 64 year old man, beginning in August 1949 had cough, hemoptysis and progressive 
dyspnea. A roentgenogram of the chest in February 1950 revealed a right hilar mass and a 
density in the lower half of the lung. During March and April 1950 he received 3,000 r of 
radiation to an anterior and a posterior port over the right side of the chest and mediastinum. 
He obtained transient symptomatic improvement, but in May 1950 his symptoms recurred, and 
a chest film showed bilateral extension of the disease. He received 30 mg. of triethylene 
melamine over a 15 day period, and this produced a severe depression of the white blood cell 
count and hemoglobin content; these promptly returned to their original levels. He did not 
improve, and the disease continued to advance. 


Miscellaneous Carcinomas: Two patients with metastatic carcinoma of the 
rectum, with widespread abdominal metastases (cases 156 and 157), and one 33 
year old woman with carcinoma of the cervix metastatic to the pelvic area, inguinal 
and supraclavicular nodes and lungs (case 158) obtained no benefit from the use 
of triethylene melamine. 

COMMENT 

Triethylene melamine is an extremely toxic drug, and its administration in thera- 
peutically adequate doses is often hazardous. This property, however, is not unique, 
since all the other “general cell poisons,”*' such as nitrogen mustard, urethan, 


21. Karnofsky, D. A., and Burchenal, J. H.: Present Status of Clinical Cancer Chemo- 
therapy, Am. J. Med. 8:767, 1950. 
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radioactive phosphorus and total body irradiation, produce a more or less similar 
degree of bone marrow depression in relation to their therapeutic activity. The 
purposes of this discussion are to present a method of dosage control for triethylene 
melamine and to review the indications for use of the drug in relation to other 
forms of therapy for specific clinical situations. 

The nitrogen mustards, particularly methyl-bis (2-chloroethyl) amine hydro- 
chloride, provide an excellent standard with which to compare the clinical usefulness 


TaBLe 6.—Comparison of the Clinical Usefulness of Methyl-Bis (2-Chloroethyl) 
Amine Hydrochloride and Triethylene Melamine 








Triethylene Melamine 





Total dose per course, 
ming. (adult) 

Range, mg. 

Usual duration of 
treatment for the 
initial course, days 

Dosage control 


Alterations in the 
peripheral blood 
in the usual thera- 
peutic course 


Side effects 
Extravasation 


Venous thrombosis 
Nausea and 
vomiting 


Ease of adminis- 
tration 


Maintenance 
therapy 


Therapeutic 
activity 


Nitrogen Mustard 
(Intravenous) 


20 to 30 
(0.4 mg./Kg.) 
10 to 60 
1to6 


Extensive experi- 
ence tends to 
make its use 
safe; a thera- 
peutic dose may 
be given rapidly 


Moderate depres- 
sion of white 
cell count with 
rapid recovery 


Severe local 
reaction 

Occasional 

Usually occurs 


Course usually 
given during 
hospitalization 


Treatment re- 
started when 
relapse appears 


(Intravenous) 
8 to 12 


4 to 25 
2to12 


Longer period 
usually needed 
to give maximum 
tolerated dose, 
probably because 
of inexperience 
with drug 


Same as with 
nitrogen mustard 


Severe local 
reaction 

None 

Usually avoided 
by reducing 
daily dose 

Decreased incidence 


of nausea and vom- 


iting facilitates its 
use in outpatient 
department 

Same as with 
nitrogen mustard 


(Oral) 
20 to 40 


5 to 150 
14 to 21 


Dosage variation is greater than 
by intravenous route and more 
prolonged period of treatment 
usually necessary; ease with 
which prolonged treatment can 
be given permits more precise 
delivery of the maximum toler- 
ated dose * 


More pronounced fall in white cell 
count; transient anemia and 
hemorrhagic tendencies seem to 
oceur more commonly than with 
intravenous treatment, probably 
because of more persistent ther- 
apy in resistant cases until the 
maximum tolerated dose is 
delivered t¢ 


Same as with triethylene melamine 
given intravenously 


Usually used in outpatient 
department 


Maintenance therapy is more prac- 
tical, but its value requires more 
study 


Approximately the same, but see text for suggestion that some variations in 
therapeutic activity exist in certain clinical situations; probably attributable 


to the different dosage schedules 


*It is likely that the acidic gastric contents, particularly in patients in good general condition, may 
explain the relative resistance of some cases to oral use of the drug. 

t While profound bone marrow depression, with thrombocytopenia and bleeding, has occurred more fre- 
quently with oral administration of triethylene melamine than with intravenous use of triethylene melamine 
and nitrogen mustard, the close similarities in the activity of the two agents lead us to attribute this 
difference to the method of administration, rather than to the possibility that triethylene melamine may 


have a greater depressing effect on bone marrow in comparison with its therapeutic activity. The latter 
possibility must be kept in mind until further data have been accumulated, although it should be noted that 
in favorable cases triethylene melamine has produced clinical improvement with a negligible depression in the 
white cell count and a spontaneous rise in hemoglobin concentration. 


of triethylene melamine. In tabie 6 the dosages, side effects and technical aspects 
of the intravenous administration of the nitrogen mustard compound and the intra- 
venous and oral use of triethylene melamine are presented. The advantages in 
intravenous administration of triethylene melamine over the nitrogen mustard are 
that triethylene melamine does not produce venous thromboses at the site of injec- 
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tion, and that by proper regulation of the daily dose nausea and vomiting can be 
avoided. The nitrogen mustard, however, continues to be the drug of choice for 
intravenous use because of the much greater clinical experience with it, with the 
resultant ability to administer an adequate course of treatment safely and more 
rapidly. We are using triethylene melamine intravenously, however, in situations in 
which the production of vomiting might be hazardous. The usual dosage schedule 
of the compound for the adult is 3 mg. daily for two successive days, and, if the 
patient is in good general condition with normal hemopoietic function, 3 mg. is given 
on the third day. If the white blood cell count has not fallen in the next week, one or 
two more 3 mg. injections may be given. Further injections are given as indicated by 
the patient’s hematological and clinical status. In patients in poor general condition, 
with impaired hemopoietic function or with lymphosarcoma or chronic lymphatic 
leukemia, the initial course is 2 or 3 mg. daily for two days. 

A dosage schedule for oral triethylene melamine therapy is presented in table 7. 
In patients with Hodgkin’s disease, chronic myelogenous leukemia and mycosis 


TaBLe 7.—Dosage Schedules in Initial Course of Oral Therapy with Triethylene Melamine 








First 


Dose, 
Mg. (ist Subsequent Treatment * 
Week) (2d to 4th Weeks) 


Usual schedule 10t Each week a decision is made to give 5 or 10 mg. or tem- 
porarily to stop therapy; at the end of the 4th week, 
each patient has usually received a total of 20 to 40 mg. 

Exceptions Further treatment is given cautiously; these patients 

1. Poor general condition, par- may tolerate only 5 mg. or as high as 40 mg. over 4 
ticularly with bone marrow wk.: excessive dosage is to be avoided in susceptible 
depression patients 

2. Lymphosareoma 

3. Chronie lymphatic leukemia 

Carcinoma with apparently . Treatment may sometimes be given more rapidly; after 
intact bone marrow a preliminary trial of 2 wk., if no effects on blood 

eount or clinical course occur, larger doses are given; 
at the end of the 4th week, the total dose may range 
from 30 to 150 mg. 





*In most instances, clinical improvement, if it is to occur, appears within four weeks after starting 
triethylene melamine therapy. If improvement has occurred, further treatment depends on the duration of 
the patient’s response and his tolerance to the drug. If no improvement has occurred and there is evidence 
of severe bone marrow depression, further triethylene melamine therapy will probably not be effective; 
however, if the white blood cell count and hemoglobin level are unchanged after four weeks, larger doses 
of triethylene melamine are given. 

t The usual single daily dose is 5 mg., but if patient complains of nausea or vomiting it is reduced to 


2.5 meg. 


fungoides in fairly good general condition and with good hemopoietic function, the 
recommended oral dose for the first week is 10 mg., and during the next three to 
four weeks, if the blood picture is satisfactory and the clinical picture is not 
improved, 5 or 10 mg. may again be given each week. Twenty-six patients in our 
series who were in this category received an average of 42 mg. (17.5 to 115 mg.) 
of triethylene melamine over a 33 day (12 to 81) period during their initial course 
of treatment, and only one patient (case 150) showed a transient period of severe 
bone marrow depression, including thrombocytopenia and bleeding. 

In patients in poor general condition, particularly those with hemopoietic 
depression or with lymphosarcoma or chronic lymphatic leukemia, an initial dose 
of 5 mg. is given, and further treatment is based on the response to this dose. 
Twenty-five patients in this category received an average of 32 mg. (10 to 110 mg.) 
over a 35 day (2 to 88) period during their initial course of treatment. Ten patients 
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had definite impairment of hemopoiesis before treatment, which seemed unaffected 
in four, improved in three and worsened in three. Of 14 patients with fairly active 
hemopoiesis before treatment, five showed definite bone marrow depression, usually 
as a result of a persistent effort to obtain a therapeutic response in these unfavorable 
cases. 

The patients with carcinoma often tolerated larger doses of triethylene melamine, 
and in our group of seven patients an average of 81 mg. (30 to 150 mg.) has been 
given over a 34 day (16 to 93) period. Two patients, however, receiving 30 and 
75 mg., respectively, showed a serious depression of the bone marrow. 

The feasibility of maintenance therapy depends on a satisfactory response to 
the initial course. Maintenance therapy has been useful for varying periods in 
patients with Hodgkin’s disease, lymphosarcoma and chronic lymphoid and myeloid 
leukemia at doses ranging from less than 5 to 30 mg. per month. During triethylene 
melamine maintenance therapy blood transfusions, antibiotics and roentgen therapy 
to local lesions are given as necessary. 

During the course of oral triethylene melamine therapy (table 5), 21 patients 
experienced no symptoms due to the drug ; 26 complained of nausea and occasionally 
some of these patients had a single episode of vomiting ; seven had several episodes 
of nausea and vomiting, and two vomited severely. When severe nausea occurred 
despite reduction of the dose, treatment was interrupted for a few days. 

Oral therapy with triethylene melamine has its most useful application in the 
treatment of generalized or far advanced Hodgkin’s disease, by producing relief 
of fever, itching, weakness and anorexia and regressions in enlarged nodes and 
tumor infiltrations. Among the 25 patients with Hodgkin’s disease given oral treat- 


ment with triethylene melamine (table 5), 20 patients obtained some benefit from 
the initial course of treatment, and the following evidences of disease were relieved 
temporarily : 


Evidence of Disease No. of Patients No. Improved 


Itching 

Weakness 

Enlarged nodes 

Palpable liver 

Palpable spleen 

Pulmonary symptoms, cough, dyspnea, etc 
Abnormal chest roentgenogram 

The average duration of improvement for the first course of treatment was 
eight weeks (range, two to 14 weeks), and eight of 13 patients responding to the 
first course of treatment obtained a second period of improvement; this second 
period also averaged about eight weeks. During the second course of treatment an 
average total dose of 35 mg. of triethylene melamine was given over a 35 day period ; 
the drug seemed to be more toxic during the second course, in that of the 13 patients 
treated seven showed severe bone marrow depression. 

Improvement produced by triethylene melamine therapy is often incomplete; 
some lesions may be resistant, and new ones may develop during treatment. Five 
patients who showed satisfactory systemic improvement and regression of enlarged 
nodes with the therapy obtained further benefit from local irradiation of resistant 
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cervical nodes (two cases), of osseous lesions of the pelvis appearing during tri- 
ethylene melamine therapy (two cases) and of areas of diffuse pulmonary disease 
(one case). 

Irradiation therapy is the proper treatment of early and localized Hodgkin’s 
disease, but administration of triethylene melamine offers some benefit to the patient 
with systemic complaints and far advanced disease. The degree of therapeutic 
response and the duration of improvement obtained with this drug appear to be 
related almost directly to the stage of the disease and its natural rate of progression 
when triethylene melamine treatment is started; we have no evidence that such 
therapy will appreciably interrupt thé course of Hodgkin’s disease. It appears likely, 
however, that the continuous type of therapy made possible by triethylene melamine 
will, as compared with the effects of nitrogen mustard, produce longer periods of 
sustained improvement and prolong the terminal stage of the disease in some cases. 

The severe and prolonged bone marrow depression frequently occurring follow- 
ing triethylene melamine therapy in patients with far advanced Hodgkin’s disease, 
and in whom in a final effort to obtain a remission triethylene melamine was given 
deliberately until serious bone marrow injury resulted, requires further study. In 
some cases this hazardous continuation of therapy has been successful in causing 
a temporary clinical remission with bone marrow recovery, whereas in other cases 
severe and prolonged injury to hemopoiesis was produced without therapeutic 
benefit. While progressive physical deterioration with failure of hemopoietic 
function is sometimes the terminal picture in the natural course of Hodgkin’s disease, 
it seems likely that triethylene melamine in these unsuccessful cases aggravated the 


bone marrow depression by destroying the little activity present in a patient 
incapable of regenerating new bone marrow. 


Triethylene melamine given orally, as with nitrogen mustard, infrequently pro- 
duces any substantial improvement in far advanced lymphosarcoma, including 
reticulum cell sarcomas, whereas patients with a slowly progressing process may 
obtain a satisfactory and prolonged remission. Patients with lymphosarcoma may 
be unusually susceptible to triethylene melamine; 10 mg. produced a severe and 
prolonged leukopenia associated with a good clinical response in one patient, and 
in three patients 15 to 30 mg. caused a decided depression of hemopoietic activity. 
With the exception of one resistant case (133), the average dose of triethylene 
melamine for the initial course of treatment in the seven patients with lympho- 
sarcoma was 20 mg. (10 to 30 mg.) given over a 30 day (seven to 73) period. 

Chronic lymphatic leukemia and leukolymphosarcoma have responded fairly 
well to small doses of triethylene melamine administered over a long period. These 
patients also may be unusually susceptible to hematological depression from tri- 
ethylene melamine; courses of 10 and 25 mg. in two patients resulted in severe 
depression of the bore marrow. Five patients treated initially with smaller doses 
showed objective and subjective improvement, with partial regression of enlarged 
nodes in all patients, a decrease in the size of an enlarged liver and spleen in two 
of four patients, an increase in strength in four of five patients and maintenance of 
the pretreatment hemoglobin level in all five, with a rise in two patients. The 
general condition of the patients is the chief criterion for continuing active therapy, 
and we do not attempt to bring the white cell count down to normal levels or to 
produce complete regressions of enlarged nodes. Triethylene melamine given orally 
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seems to be superior to nitrogen mustard therapy in the management of chronic 
lymphatic leukemia, perhaps because of the cautious and protracted use of the 
former. The effectiveness of oral treatment with triethylene melamine, as compared 
with irradiation and with radioactive phosphorus therapy, remains to be determined. 

A course of triethylene melamine treatment can produce satisfactory remissions 
in chronic myelogenous leukemia which usually last four to 10 weeks. If the patient 
is followed at biweekly intervals, maintenance therapy is practical; the white blood 
cell count can be suppressed and the hemoglobin level maintained. In seven patients 
with enlarged spleens three showed marked, three moderate and one slight decrease 
in spleen size. The average dose in the initial course of treatment in our series was 
40 mg. (25 to 60 mg.) given in 25 days (five to 44 days). If treatment is given 
too rapidly, however, so that a sharp drop in the white cell count occurs, hematuria, 
anuria and uremia, presumably due to the precipitation of uric acid in the kidney, 
sometimes develop. A patient (case 147) who presented this complication while 
receiving 5 mg. of triethylene melamine daily for five days is being reported on 
elsewhere in more detail.** Of the eight patients with chronic myelogenous leukemia 
treated with triethylene melamine, two have died and the remainder continue in 
good condition, although for one patient there are no recent follow-up data. In the 
terminal stage of myelogenous leukemia, unresponsive to conventional therapy, 
administration of triethylene melamine has not been effective. 

Some cases of mycosis fungoides have responded to nitrogen mustard therapy,” 
and, of two patients in our series treated by triethylene melamine, one obtained an 
excellent remission similar to that produced by an earlier course of treatment with 
methyl-bis (2-chloroethyl) amine. 

The single case of multiple myeloma in our series is inconclusive, since the 
patient was in a terminal condition when treatment was given. The results with 
oral triethylene melamine therapy in miscellaneous carcinomas have been poor, and 
it is unlikely that the patients treated with this compound would have shown res- 
ponse to nitrogen mustard therapy. We have reported previously considerable 
objective and subjective improvement with the use of nitrogen mustard in 40 and 
60 per cent, respectively, of patients with far advanced carcinoma of the lung,’*” 
and it is probable that similar results will be obtained with oral administration of 
triethylene melamine in lung cancer. Also by analogy with nitrogen mustard, 
temporary improvement may be expected to occur infrequently in far advanced 
mammary, cervical and prostatic carcinoma, chorioepithelioma, neuroblastoma and 
Wilms’s tumor, and oral use of triethylene melamine may be an effective method of 
treating polycythemia vera. 


The clinical trials with oral administration of the drug are now being widened 
to include a greater variety of neoplastic conditions, and the chemical structure of 
triethylene melamine has suggested the synthesis of a new series of compounds for 
clinical investigation. 


22. Kravitz, S.; Diamond, H. D., and Craver, L. F.: Uremia Complicating the Chemo- 
therapy of Leukemia: Report of a Case Treated with Triethylene Meiamine, to be published. 

23. Henstell, H. H.; Tober, J. M., and Newman, B. A.: The Influence of Nitrogen Mustard 
on Mycosis Fungoides, Blood 2:564, 1947. 
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SUMMARY AND CONCLUSIONS 


This is a report of clinical studies on triethylene melamine (TEM), a new 
compound which possesses toxicological and therapeutic properties similar to those 
of nitrogen mustard. Triethylene melamine differs from the most commonly used 
nitrogen mustard methyl-bis (2-chloroethyl) amine hydrochloride (HN2) in having 
greater activity by weight and in not producing central nervous system 
or cholinergic stimulation in animals at L.D.59’s. The intravenous use of 
triethylene melamine in man has produced evidences of transient improve- 
ment, similar to those obtained with the nitrogen mustard in Hodgkin’s 
disease, lymphosarcoma and chronic lymphatic and myelogenous leukemia. Tri- 
ethylene melamine is given intravenously at a daily dose of 2 to 3 mg., and the total 
course of treatment in the adult is 5 to 20 mg. This drug, at therapeutic doses, in 
contrast to the nitrogen mustard compound, rarely causes nausea or vomiting or 
venous thromboses at the site of injection. Triethylene melamine and methyl-bis 
(2-chloroethyl) amine are both injurious to normal hemopoietic function; this is a 
limiting factor in therapy, and careful regulation of the dosage is essential in order 
to obtain a therapeutic result without producing a fatal or prolonged depression of 
the bone marrow. 

Triethylene melamine is an effective therapeutic agent when given by mouth. 
Oral administration, in most patients, produces slight nausea with infrequent 
episodes of vomiting or no gastrointestinal symptoms. A course of treatment usually 
consists of 20 to 40 mg. given in a three to five week period; however, this dosage 
schedule varies considerably and is modified by the diagnosis and the general 
condition and hematological status of the patient. Fifty-eight patients have been 
given oral treatment with triethylene melamine. Oral therapy has produced tem- 
porary periods of clinical improvement in persons with Hodgkin’s disease, lympho- 
sarcoma, chronic lymphatic and myelogenous leukemia and mycosis fungoides. The 
results obtained in patients with miscellaneous types of carcinoma have been 
unsatisfactory, but more extensive studies are indicated. 

Oral administration of triethylene melamine provides a convenient method of 
treating patients in the outpatient department, and therapy can be continued by 
maintenance doses or by repeated courses in patients showing an initial response 
to the treatment. The indications for the use of the drug are similar to those already 
well established for nitrogen mustard. The white blood cell count and hemoglobin 
level must be carefully followed as a basis for continuing therapy, since severe bone 
marrow depression is an inevitable consequence of overdosage. If properly used, 
triethylene melamine given orally appears to be a valuable addition to the small 
group of chemical agents useful in the palliation of certain types of neoplastic disease. 

Members of the cooperating services of Memorial Center referred many of the patients who 
were used in this study. 
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_ Simmonds ! was the first to describe a clear relationship between 
a destructive lesion of the anterior lobe of the pituitary gland and the 
clinical syndrome resulting from such a lesion, others * previously had described 
cases with a similar clinical picture. These writers considered the clinical symp- 
toms to be a result of polyglandular deficiency but failed to recognize that a destruc- 
tive lesion of the adenohypophysis was primary and that the atrophic change in 
the adrenal glands, thyroid and gonads was secondary. Clinical panhypopituitar- 
ism, long known as Simmonds’ disease, follows destruction of the anterior lobe of 
the pituitary gland. It may be brought about by a variety of pathological lesions, 
such as an ischemic necrosis occurring during an abnormal delivery or puerperium, 


by tumors, granulomas, injury, surgical hypophysectomy and “spontaneous” 
atrophy and fibrosis. The first is by far the commonest cause of Simmonds’ dis- 
ease. Although Simmonds * and others * had described such cases of panhypopitui- 
tarism following difficult and complicated labor, Sheehan,® in a series of classical 


From the Department of Internal Medicine of the College of Medicine of the State Uni- 
versity of Iowa and the University Hospitals. 

1. Simmonds, M.: (a) Uber Hypophysisschwund mit tédlichem Ausgang, Deutsche med. 
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papers, emphasized and clarified the relation of the clinical syndrome and post- 
partum necrosis of the anterior lobe of the pituitary gland, and his name has been 
attached to this clinical and pathological entity. Most of his observations have 
been confirmed by other investigators.® 

This type of Simmonds’ disease is called Sheehan’s disease and is relatively com- 
mon. The condition, however, often remains undiagnosed, masquerading as pri- 
mary myxedema, Addison’s disease or primary gonadal insufficiency. In addition, 
because of misconceptions concerning the general appearance and nutritional state 
of patients with Simmonds’ disease, many are given the diagnosis of this disease 
when in reality they have no pituitary lesion but are suffering from anorexia nervosa. 
A correct diagnosis is essential for the institution of proper therapy for any disease. 
This is especially vital in Sheehan’s disease in which an incorrect diagnosis and 
consequent improper therapy may be disastrous to the patient. 

The purpose of this report is to describe the clinical and pathological features 
of postpartum necrosis of the pituitary gland and to point out pitfalls in the diag- 
nosis and therapy based on seven cases observed at the University Hospitals dur- 
ing the period 1935 to 1950. The diagnosis in four has been verified by autopsy 
observations. Three patients are still alive, and their diagnosis is based on typical 
clinical and laboratory findings. A survey of the medical reports concerning panhy- 
popituitarism will not be undertaken, since this has been done in several extensive 
reviews." 

INCIDENCE 


The incidence of panhypopituitarism following postpartum necrosis of the 


anterior lobe of the pituitary is undoubtedly higher than is generally believed, par- 
ticularly in view of cases which are misdiagnosed. Medical literature is replete 
with instances of Simmonds’ disease developing after hemorrhage or other causes 
of collapse during delivery. Sheehan estimated that in each 10,000 of the 
population there are approximately two severe cases and seven of lesser severity. 
He has emphasized the fact that too many of these cases are unrecognized or mis- 
diagnosed. The symptoms of milder cases seen in general practice may be attributed 
to prolonged debility following a difficult and complicated labor. The severer 
cases with permanent amenorrhea and other involutional changes are seen by the 
gynecologist. Neurologists and psychiatrists see those with predominantly mental 
or psychiatric changes. Many patients having Sheehan’s disease are treated by 
the internist for diseases as diverse as myxedema, unexplained anemia, Addison’s 


6. (a) Brown, C. E., and Elder, L. F.: Acute Puerperal Hypophyseal Necrosis, with Report 
of Fatal Cases, Am. J. M. Sc. 198:166, 1939. (b) Gotshalk, H. C., and Tilden, I. L.: Necrosis 
of the Anterior Pituitary Following Parturition, J. A. M. A. 114:33 (Jan. 6) 1940. (c) Wads- 
worth, R. C., and McKeon, C.: Pathologic and Mental Alterations in Case of Simmonds’ 
Disease, Arch. Neurol. & Psychiat. 46:277 (Aug.) 1941. (d) Escamilla, R. F., and Lisser, H.: 
Simmonds’ Disease: A Clinical Study with Review of the Literature; Differentiation from 
Anorexia Nervosa by Statistical Analysis of 595 Cases, 101 of Which Were Proved Patho- 
logically, J. Clin. Endocrinol. 2:65, 1942. 

7. (a) Footnote 5a and c. (b) Escamilla and Lisser.64 (c) Farquharson, R. F.: Simmonds’ 
Disease: Extreme Insufficiency of the Adenohypophysis, American Lecture Series Publication 
34, Springfield, Ill, Charles C Thomas, Publisher, 1950. 

8. Simmonds.1* Footnotes 4, 5 and 6. 
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disease, glomerulonephritis and pancreatic islet cell tumors. The seven patients 
reported on here were seen in the period 1935 to 1950, six of them in the last two 
years. All had the typical advanced disease exhibiting episodes of coma. Four 
patients died and were studied at autopsy, one of these being dead on arrival at 
the hospital. There were undoubtedly many patients with symptoms of lesser 
severity whose disease was undiagnosed during this 15 year period. The fact that 
only one case was diagnosed during the 13 year period from 1935 to 1947 and six 
cases were diagnosed in the past two years does not necessarily indicate a greater 
incidence of the disease but probably an increased awareness. The incidence of 
hemorrhage at delivery in our institution has not increased; rather it has decreased 
with better antepartum and natal care. The incidence of postpartum pituitary 
necrosis theoretically should not have risen and may even have decreased. Except 
for the one patient dead on arrival about whom little information could be obtained, 
the condition in all patients had previously been unrecognized. Six had been 
treated for primary hypothyroidism, and-in addition two had been treated for unex- 
plained anemia, one for chronic nephritis, one for psychoneurosis and one for pri- 
mary hypogonadism. 
PATHOGENESIS 

In 1926, Reye ** and, soon after, others *’ suggested a causal relation between 
postpartum hemorrhage and the subsequent development: of Simmonds’ disease. 
The general acceptance of this concept today, however, is mainly due to the efforts 
of Sheehan,** whose definitive studies a decade later established hemorrhage and 
collapse at delivery as the main cause of ischemic necrosis of the adenohypophysis, 
with the subsequent development of Simmonds’ disease. The symptoms of 
Sheehan’s disease are late effects of postpartum necrosis of the anterior part of 
the pituitary. Sheehan *” explains the pathogenesis of the postpartum pituitary 
necrosis as follows: Normally after delivery there is a rapid involution of the 
pituitary gland from its physiologically hypertrophied state during pregnancy. The 
blood supply of the gland is, thus, suddenly reduced, and, if this is complicated by 
circulatory collapse due to hemorrhage, the blood flow may be reduced to an 
extremely low level. Thrombosis may thereby be precipitated in the sinuses of the 
gland with consequent infarction and necrosis. 

The original necrosis occurs after a delivery complicated by collapse usually 
caused by severe hemorrhage, and the severity of the subsequent disease often 
correlates with the severity of the hemorrhage. The commonest causes of such 
hemorrhages are placenta previa, ruptured uterus, cervical tears, postpartum atony 
and retained placenta. Six of our patients from whom histories could be obtained 
had had their last delivery complicated by severe hemorrhage. In the few instances 
in which hemorrhage had not been a factor, collapse from other cause was invari- 
able. Patients with Sheehan’s disease may have had sepsis complicating their last 
pregnancy, but usually this too has followed collapse and hemorrhage. Eclampsia 
and toxemia are of significance only in that they may netessitate operative inter- 
vention and increase the risk of shock or hemorrhage.®” There is a greater incidence 
of postpartum pituitary necrosis in multiparae.* According to Sheehan and 
Murdoch,” this is associated with increasing risk of hemorrhage and collapse with 
increasing parity. Only three of our patients were multiparas. 


9. Sheehan and Murdoch.5> Farquharson.*¢ 
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Pituitary Gland.—The typical early lesion in the anterior lobe of the pituitary 
is coagulative necrosis or ischemic infarct apparently secondary to fibrin thrombi 
in the sinuses of the gland.*” The tissues in the posterior superior angle beneath 
and in front of the stalk and a thin layer on the surface of the gland usually escape 
infarction. The middle and posterior pituitary lobes are rarely infarcted.° No 
evidence of infarction has been noted when the patient died during the first 14 
hours after the postpartum hemorrhage “; apparently the time was not sufficient 
for the development of a demonstrable infarct. In the late lesion of Sheehan’s 
disease in the fully developed case which has had its origin from the early necrosis, 
the entire pituitary gland appears shrunken, although microscopically only the 
anterior lobe is involved. The normal structure is replaced by connective tissue 
with few cells. Occasionally there is infiltration with some lymphocytes or plasma 
cells. Remnants of glandular cells usually are found in the posterior superior angle 
beneath the stalk and in front of the pars intermedia. Other glandular remnants 
may also be seen. The fibrosis of the gland is actually condensation of the stroma 
rather than a primary fibrosis.*° The degree of destruction of the gland may vary 
from slight to almost complete and usually correlates with the severity of symptoms. 
Alterations in the number and type of cells (basophils, acidophils and chromo- 
phobes) may also be of importance in determining the symptoms.’® Cases ** are 
recorded without gross lesions of the pituitary despite a typical clinical picture. In 
our four autopsied cases the pathological findings were in keeping with the usual 
description. In two cases, however, the posterior, as well as the anterior, lobe was 
destroyed; but in the other two cases only minor histological changes were 
described as occurring in the posterior lobe. It is possible that the loss of the poster- 
ior lobe was partly a result of postmortem changes, since neither patient had 
evidence of diabetes insipidus during life. 

Thyroid Gland.—The thyroid gland is usually small and atrophic, although the 
degree of destruction and alteration of architectural structure are not as great as 
in true myxedema."* The pathological picture in all four of our cases was entirely 
in keeping with this description. 

Adrenal Glands.—The adrenal cortex is usually atrophied with some derange- 
ment in cortical pattern in severe cases. Gross scarring as seen in Addison’s 
disease is not present. The medulla may be slightly decreased in size but is 
otherwise normal. Our four cases all displayed cortical atrophy at autopsy. Note 
was made of the medulla in only two cases; in one it was not identifiable, and in 
the other it was normal. 

Gonads and Sex Organs.—The changes in the ovaries and other sex organs are 
similar to but more pronounced than those in senile involution. The ovaries are 
atrophic and fibrous with few primordial follicles or none. The uterus is small with 
a thin endometrium in which the glands are atrophic and shrunken. The vagina 
is small with an atrophic epithelium, and the external genitalia are likewise atrophic. 
The breasts are small with areolas that have decreased pigmentation. The glandular 


10. (a) Sheehan.5* (b) McKay, D. G.; Burnett, C. H., and Burrows, B. A.: Panhypo- 
pituitarism: Clinical and Pathologic Findings, J. Clin. Endocrinol. 10:540, 1950. 

11. Popper, L.: Subakute Lymphogranulomatose unter dem Bilde der Simmondsschen 
Kachexie, Med. Klin. 29:1644, 1933. Kylin, E.: Ergebnisse von 24 Hypophysentransplantationen, 
Klin. Wehnschr. 15:1756, 1936. 
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tissue is atrophic. Fibrosis and occasionally fat are present. These pathological 
findings in the sex organs occurred in our autopsied cases except for one instance 
with active follicle formation in the ovaries. 

Other Organs.—The parathyroid glands, thymus and islets of Langerhans may 
be small, although histologically their appearance is normal. The pineal gland is 
normal. The heart, lungs, liver, kidneys and, to a lesser extent, the gastrointestinal 
tract all share in the generalized microsplanchnia."* Histologically they are normal. 
These were the findings in our autopsied cases. Muscles and bone likewise are 
small, the bone marrow being usually normal, but according to Sheehan “4 it occa- 
sionally may show an erythroblastic reaction perhaps related to the anemia. 
Farquharson * noted that frequently the bone marrow was fatty. He also stated 
that the lymphoid tissue was inconspicuous. The brain, although usually normal 
in size, may show degenerative changes in the cortex and other areas,’* perhaps 
secondary to the pituitary lesion. 


CLINICAL FEATURES AND COURSE 

The clinical features of the patient with Sheehan’s disease depend on the 
extent of destruction in the pituitary. Simmonds?” originally showed that much 
destruction of the anterior lobe of the pituitary must be present before symptoms 
become apparent. Undoubtedly, most cases of hypopituitarism are of minor degree 
and remain undiagnosed. The following discussion deals only with the severe case 
of Sheehan’s disease. Our patients all were in this group. 

Escamilla and Lisser “4 reported on a group of 101 persons with verified typical 
Simmonds’ disease having a mean age of 41. In a series of 41 patients in whom 
pituitary insufficiency developed following recovery from severe postpartum hem- 
orrhage, Sheehan and Murdoch ® found 58 per cent in the group 30 to 45, 20 per 
cent in the group 25 to 29 and 22 per cent in the group 15 to 24 years of age. 
They also reported parallel findings for the incidence of fatjal postpartum hemor- 
rhage. They concluded that, as with parity, the incidence of pituitary necrosis 
among older women at the time of their crucial delivery was due to increasing 
frequency of hemorrhage and collapse with increasing age. [n the group which is 
being reported on, the ages at the time that the diagnosis of |Sheehan’s disease was 
made ranged from 40 to 58 and averaged 48 years. The average age of onset of 
symptoms was 29.4 years. Four of the patients stated that their symptoms devel- 
oped during the puerperium of the complicated labor. 

Thus, one can usually elicit a history that the last delivery was complicated by 
collapse resulting from severe hemorrhage. This was true ir] our six patients from 
whom a history could be obtained. Usually symptoms em¢rge imperceptibly out 
of the debility after delivery. They may clear up tempordrily, but usually they 
continue and gradually become worse. In some cases the patient remains relatively 
well during a latent period, only to display symptoms during later years. Three 
of our patients followed the former course, while three exhibited symptoms after 
a latent period. 

During the puerperium following the complicated delivery, inhibition of lacta- 
tion may be the only finding. In the well developed cases, dmenorrhea and loss of 


12. Sheehan.5* Farquharson.7¢ 
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sexual function are characteristic early findings. Complete genital atrophy occurs. 
The ovaries become atrophic; the uterus superinvolutes ; the vagina atrophies and 
may become stenotic. Pubic and axillary hair becomes scanty and disappears. The 
breasts become atrophic with the areolas depigmented. There is a loss of libido, 
and the patient becomes sterile. In less severe cases some of the signs and symptoms 
may not be present. Amenorrhea, without related menopausal symptoms, usually 
persists from the time of delivery. Menstrual disturbance may be present in the 


TABLE 1.—Signs and Symptoms in Seven Patients with Sheehan’s Disease * 








Case No. 
DF — 
Symptoms and Signs 9 : > - 
Age on admission oi) 2 58 45 
Age at time of postpartum 
hemorrhage 
Number of pregnancies........... 3 oe 8 
Postpartum hemorrhage a 1 + 
Other complications............... Premature Eclampsia ‘ Sepsis Premature oe Breech 
delivery: delivery delivery 
dead fetus 
Latent period before symptoms. . + 
Duration of symptoms, yr “— 24 
Asthenia + ee + 
Anorexia + 
Vomiting Se 0 
Cold intolerance t > 
Mental and emotional apathy.... — 
Irregular 
Slight 
+ 
Loss of axillary and pubie hair.. a + 
Genital atrophy t +> > 
Hypoglycemic attacks. 
Adrenal crisis attacks... + a ed - + 
Attacks of coma ... + (fatal) + (fatal) + (fatal) + (fatal) + 
Appearance of skin Pale,dry Pale,dry Pale,dry, Pale,dry Pale,dry, Pale,dry, Pale, dry 
sealy sealy, senile sealy 
Progeria 0 0 0 
Cachexia 0 0 0 
Weight, Ib...... 98 110 120 
Height oe 5’2” 5'3” 5’3” os 51” 
Temperature (F.) on admission. 98.6 98.0 = 98.6 98.8 98.2 97.0 
60 ite 100 68 56 
92/60 i 80/40 70/50 / 78/40 
during during during during 
crisis crisis crisis crisis 


28 


a 


29 


++++++ o++4+4+4+4+ 50 





7 inant —— an sign or symptom, and zero, its absence. 
form of scanty, irregular periods without initial amenorrhea, or there may be a 
return of scanty and irregular menstruation usually about a year after amenorrhea 
began. In five of our six cases with adequate history, loss of sexual function and 
libido were pronounced. Amenorrhea was present in all five instances. In three 
it had developed during the puerperium. In one the menses had become sparse 
and irregular, finally ending with the menopause which occurred at the age of 40. 
In five of the patients menopausal symptoms were practically absent. Genital and 
breast atrophy was noted in all seven patients, as was loss of axillary and pubic 
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hair. Cases ** in which subsequent pregnancies have occurred have been reported. 
None of our patients ever became pregnant following the delivery complicated by 
postpartum necrosis. 

Asthenia, somnolence, mental and psychic changes and intplerance of cold are 
common and may vary in degree and time of onset in different patients. Anorexia 
may come on, but it is not an important symptom and is never as extreme as in 
anorexia nervosa. Headache is an occasional complaint. ‘The patient may be 
bedridden in the last years of her illness. These general synjptoms of Sheehan’s 
disease were present in all six cases in which histories were obtainable and depended 
on the degree of secondary changes in thyroid and adrenal glafds. In all instances 
in which a history could be elicited chronic symptoms of Hypothyroidism were 
more extreme than those of associated adrenal insufficiency except during the 
occurrence of attacks which simulated adrenal crises. Anorexij: was present in five 
cases, although this symptom was not severe. Vomiting was resent in two cases 
during attacks which simulated mild adrenal crises. 





The cachexia and emaciation erroneously associated witl} Simmonds’ disease 
are seen uncommonly in Sheehan’s disease.**4 Progeria, or| premature aging, is 
rare. Although loss of weight may occur, especially in the last few months of life, 
the weight is not seriously disturbed. Hypothyroidism may| lead to increase in 
weight. In none of our patients was definite cachexia or enjaciation found. The 
lightest patient weighed 95 pounds (43.1 Kg.) but was only 5 feet 1 inch (155 cm.) 
tall. Another weighed 98 pounds (44.5 Kg.) and was only 5) feet 2 inches (157.5 
cm.) tall. The other patients appeared normally nourished.| One myxedematous 
patient was definitely overweight. Progeria was not noted iri any of our patients, 
although in one the skin was senile and wrinkled. In contrast/to Addison’s disease, 
there is a striking lack of pigmentation. A waxy pallor of tht skin is common, It 
may result from a combination of anemia and carotenemia {ind an actual loss of 
skin pigment. This surprising difference from Addison’s disease underscores the 
problem of skin pigmentation in pituitary and adrenal lesions which requires further 
investigation and clarification. The general appearance of the fjatient with Sheehan’s 
disease may resemble that of a myxedematous person. The kin, although dry, is 
more atrophic and somewhat less scaly and may be wrinkled) The scaliness, when 
present, is usually more pronounced on the extremities. Thefe is a greater loss of 
axillary and particularly pubic hair than in myxedema. Tlhe eyebrow and scalp 
hair may be thinned and the face puffy as in primary hypdthyroidism. The lips 
are thin, the tongue is small and the teeth are frequently catjious or absent. None 
of the patients reported on in this series exhibited any pigm#ntation. In all pallor 
and dryness were noted. In three the skin was scaly, and ir| one it was described 
as being senile and wrinkled. The skin of the face was t/sually smooth. Four 
patients were either wholly or partially edentulous. In one the teeth were in poor 
condition, and in two they were not unusual. 

Because of the misconception that emaciation and cachexia are characteristic of 
Simmonds’ and Sheehan’s diseases, anorexia nervosa is fr¢quently misdiagnosed 


13 (a) Footnote 5a and b. (b) Farquharson, R. F.; Belt, T. H., anc) Duff, G. L.: Simmonds’ 
Disease: Clinical and Pathological Observations on 4 Cases, Tr. Ajm. Clin. & Climatol. A. 
54:106, 1938. (c) Jakob, A.: Zwei Falle von Simmondsscher Krankhei| (hypophysare Kachexie) 
mit besonderer Beriicksichtigung der Veranderungen im Zentralnervijnsystem, Virchows Arch. 
f. path. Anat. 246:151, 1923. 
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as Simmonds’ disease. Both conditions manifest amenorrhea and low basal meta- 
bolic rate. The pituitary gland in anorexia nervosa is normal, and the symptoms 
clear up with proper psychiatric and nutritional therapy. Such response may 
permit differentiation of this condition from Sheehan’s disease.*4 

The cardiovascular, respiratory and renal systems are usually not implicated 
except during attacks of coma and crises, when symptoms referable to these systems 
may be present. 

Pain in the joints has been described by various authors,** although it probably 
is inconsequential as a symptom of Sheehan’s disease. One of our patients, the 
subject of a separate report,’ had associated rheumatoid arthritis. 


TasLe 2.—Laboratory Data on Six Patients with Sheehan’s Disease 








ytoneny Sa oe 


Hemoglobin, Gm./100 ml 4 3. . 7.5 13.0 


Red blood cells, millions per cu. mm 5 : ! . ie 3.8 
White blood cells, per cu. mm 5,500 7,800 5 4,700 4,050 
Differential count Normal Normal Normal Normal Normal 
Basal metabolic rate, %..........eeeceeseeeee —85 —40 —41? 4 —31 —35 
Blood glucose, mg./100 ml "Vee 62 205* 52 
Protein-bound iodine, micrograms/100 ml.... =“ 3.7 7 
Cholesterol, mg./100 ml 345 
Sodium, mg./100 ml ae 320 
Chloride, mg./100 ml.... ie 630 
Potassium, mg./100 ml 
Albumin, Gm./100 ml 
Globulin, Gm./100 ml 
Phosphorus, mg./100 ml 
Caleium, mg./100 ml am s 
Blood urea nitrogen, mg./100 ml 3. 13.0 és 
17-ketosteroids, mg./24 hr J 1.2 ‘a = 0.84 
Gonadotropins, rat units/12 hr a = None 
Estrogens, microns/24 hr. sae ~ 3 ox ve as ee 
Electrocardiogram Abnormalt Abnormalt Normal Normal Abnormalt 
Acetonuria Normal Normal Normal Normal Increase 
white blood 
cells 
Eosinophil response to ACTH as pert ein Poor as Poor 
Bone marrow ee ae Hypoplastie ie es oo 
‘ os Increased ae Increased 
tolerance tolerance 


CO2-combining power, volumes % : é ae we is 44 





* Nonfasting. 
+t Compatible with myxedema. 


The pulse rate, temperature and blood pressure are usually normal, although 
all may be subnormal when metabolism is lowered. These findings were normal 
in all our patients except for the blood pressure, which in one patient was 145/90. 
In attacks resembling Addisonian crises, pyrexia, rapid pulse rate and hypotension 
occur. 


14. Jacob.18¢ Bratton, A. B., and Field, A. B.: A Case of Simmonds’ Disease, Lancet 2:806, 
1934. Castleman, B., and Hertz, S.: Pituitary Fibrosis with Myxedema, Arch. Path. 27:69 
(Jan.) 1939. Graubner, W.: Die hypophysare Kachexie (Simmondssche Krankheit), Ztschr. f. 
klin. Med. 101:249, 1925. 

15. Schrock, C. E.; Sheets, R. F., and Bean, W. B.: Observations During ACTH and 
Cortisone Administration to a Patient with Longstanding Panhypopituitarism and Rheumatoid 
Arthritis, J. Clin. Investigation, to be published. 
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MODE OF DEATH 


the patients die in coma; a number of patients do not survive the first attack, 
while others may have repeated attacks over a period of montlis and even years.” 
Sometimes coma follows reductions in food intake, intercurrent infection 5¢ or inju- 
dicious use of insulin or thyroid substance.?* Delirium, confusipn and occasionally 
convulsions may usher in the attack. One variety of coma is predominantly hypo- 
glycemic in character, and parenteral administration of dextrose solution will relieve 
it. The second type resembles an Addisonian crises and is associated with dehy- 
dration, shock, loss of sodium chloride and fluid, hyperpotassemih and hypoglycemia. 
In the hypoglycemic type of coma the temperature and pulse ate tend to be low. 
In the type in which symptoms of adrenal insufficiency predonjinate, the tempera- 
ture and pulse rate may be elevated. Death in either type|can occur rapidly, 
usually within 24 hours, unless therapy is instituted early) and energetically. 
Sometimes even heroic treatment is of no avail. In all four fatall cases in our series 
the patients died in coma which in many of its aspects resenibled an addisonian 
crisis. Two had associated hypoglycemia. In two of the nonfatal cases there were 
several severe attacks of coma which were predominantly hypoglycemic with milder 
aspects of Addisonian crises. Convulsions were present. In three patients over- 
dosage with thyroid substance apparently was responsible for|the development of 
attacks of acute adrenal insufficiency. 
LABORATORY FINDINGS | 
Blood Picture——There is usually a moderate normocytic anemia, although 
microcytic anemia has been reported.** Four of our patients hac] normocytic anemia. 
Two had a normal blood picture, perhaps with anemia maskid by the associated 
hemoconcentration. Mild leukopenia characterized our cases, tlle differential counts 
being normal. Others 1” have reported a relative lymphocytosis and an increase in 
eosinophils possibly resuiting from the associated adrenocortidal hypofunction.**® 
The bone marrow is usually normal, although occasionally an erythroblastic 
reaction, possibly related to the anemia, may be present. The bone marrow may 
be fatty.7¢ 
There may be an elevated serum cholesterol level apparently related to the 
associated hypothyroidism. There is fluctuation of levels in| individual patients. 
Two of our patients showed moderate elevations, and two had normal values. 
Blood sodium and chloride values are usually normal, but thy fall during crises 
of adrenocortical insufficiency, especially if vomiting and djarrhea are present. 
Serum potassium concentrations are normal, with elevations occurring during 
attacks of adrenocortical insufficiency. The calcium and phjosphorus concentra- 
tions usually are normal. 
Blood Sugar-—This is invariably low and during hypiglycemic attacks is 
greatly depressed. Patients with Sheehan’s disease have a higher threshold for the 


Some patients die of intercurrent infections, such as ‘vet but most of 


16. (a) Sheehan.5¢ (b) Thorn, G. W.: The Diagnosis and Treatment of Adrenal Insuffici- 
ency, American Lecture Series Publication 29, Springfield, Ill., Charle} C Thomas, Publisher, 
1949. 

17. Sheehan and Summers.5¢ Farquharson.7¢ 

18. Tucker, H. S. G., Jr.; Chitwood, J. L., and Parker, C. P., Jr. . Pituitary Myxedema, 
Ann. Int. Med. 32:52, 1950. | 











526 A. M. A. ARCHIVES OF INTERNAL MEDICINE 


development of hypoglycemic symptoms than normal persons have. The increased 
dextrose tolerance in human beings '® and animals *° with hypopituitarism is well 
authenticated. Dextrose tolerance tests yield low fasting values and a flat type of 
curve. With the parenteral dextrose tolerance test there may be extreme depres- 
sion of the hypoglycemic level usually found at the end of three hours. At such 
time the patient may manifest hypoglycemic shock or an Addisonian crisis. This 
occurred in one of our patients. Therefore, extreme caution must be exercised 
in performing an intravenous dextrose test in these patients. The insulin tolerance 
test reveals increased insulin sensitivity and hypoglycemic unresponsiveness.’ 
Performance of this test is dangerous since it may precipitate hypoglycemic coma. 
A number of factors may be responsible for the increased carbohydrate tolerance. 
Lack of activity in the anterior lobe of the pituitary would favor unopposed 
hexokinase and insulin activity.2‘ In addition, lack of adrenocortical activity 
results in decreased 11-oxysteroid secretion and resultant decreased gluconeogenesis 
and increased dextrose tolerance. 


Other Blood Constituents.—Blood urea, nonprotein nitrogen and creatinine are 
normal except during Addisonian crises, when elevations occur. 

Total serum protein concentrations are usually normal. In cases of Sim- 
monds’ disease from tumors or cysts, McCullogh and co-workers *? have observed 
a decrease in albumin and alpha globulin and an increase in beta globulin determined 
electrophoretically. Sheehan ** suggests the possibility of using the ratio of alpha to 
beta globulin as a method of distinguishing hypopituitarism from adrenal crisis. 
Electrophoretic patterns in two of our cases of Sheehan’s disease revealed no change 
from the normal in the ratio of alpha globulin to beta globulin. 

17-Ketosteroid and 11-Oxysteroid Excretion—Secondary hypoadrenocorticism 
is responsible for the characteristic depressed urinary 17-ketosteroid and 11-oxy- 
steroid excretion.’* In two of the patients in whom urinary 17-ketosteroids were 
measured the values were low. Similar findings have also been reported ** in 
primary myxedema, in which they have been attributed to myxedematous changes 
involving the adrenal glands either directly or secondarily through the pituitary 
gland or possibly to a simultaneous involvement of both glands. 

Urinary gonadotropins are greatly depressed in Sheehan’s disease in contra- 
distinction to elevated values in primary hypo-ovarianism. The urinary gonado- 
tropins were measured for two of our patients, and very low values were found. 
Urinary estrogen excretion is likewise decreased or absent, but this cannot be 


19. Footnote 5c and d. Cushing, H.: The Pituitary Body and Its Disorders: Clinical States 
Produced by Disorders of the Hypophysis Cerebri, Philadelphia, J. B. Lippincott Company, 
1912. Farquharson, R. F., and Graham, D.: Cases of Simmonds’ Disease, Tr. A. Am. Phy- 
sicians 46:150, 1931. 

20. Houssay, B. A., and Magenta, M. A.: Sensibilidad en los perros hipofisoprivos a la 
insulinor, Rev. Asoc. méd. argent. (Soc. de biol.) 37:389, 1924. Houssay, B. A.; Giusti, L., and 
Gofialons, G. P.: Poliuria por ablacién de la hypéfisis o lesién cerebral en el sapo, Rev. Soc. 
argent. de Biol. 1:237, 1925. 

21. Stettin, D. W., Jr.: Symposium on Diabetes Mellitus: Carbohydrate Metabolism, Am. J. 
Med. 7:571, 1949. 

22. McCullogh, E. P.; Lewis, L. A., and Owen, W. F.: Adrenal Failure of Pituitary Origin: 
Plasma Protein Studies (Tiselius): Report of 4 Cases, Cleveland Clin. Quart. 10:88, 1943. 

23. Despopoulos, A., and Perloff, W. H.: Pituitary Versus Primary Thyroid Myxedema, 
Am. J. M. Sc. 220:208, 1950. 
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used to distinguish between primary hypopituitarism and primary 
inasmuch as the latter condition also is accompanied with decreas: 
tion. Thyrotropic hormone is low.*¢ 

Response to ACTH.—The eosinophil depression, increased ut 
creatinine ratio and the 17-ketosteroid excretion responses to 
pituitary adrenocorticotropic hormone (ACTH)** and epinephr 
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hypo-ovarianism 
d estrogen excre- 


inary uric acid to 
the injection of 
ine *® depend on 


the degree of secondary adrenocortical atrophy. The response to epinephrine injec- 
tion depends on the state of the pituitary, as well as the adrenal cortex. With com- 
plete adrenocortical atrophy there is no response to ACTH adnjinistration. This 
is rare. Usually there are diminished responses to injections of ACTH and par- 
ticularly epinephrine.*> Reduced response to ACTH wis found in the one patient 
tested in our series. Tests of adrenocortical insufficiency, such jas the Robinson- 
Kepler-Power water test *° and the Cutler-Power-Wilder test,”" stive positive reac- 
tions depending on the degree of adrenocortical insufficiency. Urea clearance is 
usually somewhat depressed.°© The urine reveals few abnormalities except for 
occasional findings of mild reactions for albumin and a few pus jcells, particularly 
if an associated pyelitis or cystitis is present. Ketonuria is not uhcommon. 

Gastric analysis often reveals achlorhydria and occasionally achylia. 

Roentgenograms of the sella turcica in uncomplicated Sheehan’s disease reveal 
no abnormal findings. 





TREATMENT 


A proper appreciation of the pitfalls in diagnosis and therapy is absolutely 
essential for the management of this condition, since the consequences of wrong 
diagnosis or treatment are disastrous to the patient. The best form of therapy 
is prophylaxis, with better obstetric care and recognition and correction of the 
complications of pregnancy which predispose to collapse during dnd after delivery. 
Once collapse has occurred, prompt and adequate therapy for shock and hemor- 
rhage is mandatory. | 

In the early stages cf Sheehan’s disease the ideal form of therapy would be hor- 
mone replacement treatment with anterior pituitary extracts. Theoretically in the 
well developed cases of long standing in which irreversible atrophy of other glandu- 
lar organs has occurred, this form of therapy will not be efficacious. An indication 
of this was the much better response to cortisone therapy than to ACTH adminis- 
tration which was achieved in our only patient treated with both hormones. In the 
past substitution therapy with available pituitary extracts has been unsatisfactory. 
Use of ACTH as early replacement therapy for the adrenocortical insufficiency 
in Sheehan’s disease offers hope. Knowlton **” has reported that ACTH may 
increase the basal metabolism in hypopituitarism. So far ACTH therapy is imprac- 


24. Thorn, G. W.; Forsham, P. H.; Prunty, F. T. G., and Hills, A. G.: | A Test for Adrenal 
Cortical Insufficiency: The Response to Pituitary Adrenocorticotropic Hormone, J. A. M. A. 
137:1005 (July 17) 1948. Correction: 137:1544 (Aug. 21) 1948. 

25. (a) McKay and others.1°% (b) Knowlton, A. I.; Jailer, J. W.;| Hamilton, H., and 
West, R.: Effects of Pituitary Adrenocorticotropic Hormone (ACTH) in| Panhypopituitarism 
of Long-Standing and in Myxedema, Am. J. Med. 8:269, 1950. 

26. Levy, M. S.; Power, M. H., and Kepler, E. J.: The Specificity of the “Water Test” 
as a Diagnostic Procedure in Addison’s Disease, J. Clin. Endocrinol. 6:595, 1946. 
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tical because of the unavailability and prohibitive cost, but there is hope that the 
situation will improve. Therapy must be aimed at correcting secondary glandular 
deficiencies. The degree of deficient function of each gland varies from patient to 
patient, and the amount of substitution necessary must be gaged accordingly. 
Thyroid substance, although benefiting many patients with a myxedematous element, 
often produces little response.** The response to thyroid therapy differs from that 
in true myxedema in yet another important manner. Many workers ** have stressed 
the danger of therapy with thyroid alone. Unless the dose is small and simul- 
taneous therapy for the associated adrenocortical deficiency is given, serious and 
even fatal attacks of hypoglycemia and Addisonian crisis may occur. Three patients 
in our series had such attacks of acute adrenocortical insufficiency varying from mild 
to severe. In the rare instance in which postpartum necrosis develops in a patient 
with diabetes mellitus, the carbohydrate tolerance is increased and extreme caution 
must be taken in the administration of insulin lest severe attacks of hypoglycemia 
result. Sheehan ** reported nine instances in which coma was precipitated by 
administration of insulin, with five fatalities resulting. One of us (M. F.) 
several years ago saw a patient with panhypopituitarism in whom small doses of 
insulin given for improvement of appetite almost caused death. Where there is 
an associated mineralocorticoid deficiency, the use of desoxycorticosterone acetate 
or supplemental salt is indicated. Desoxycorticosterone acetate should be adminis- 
tered with great caution, however, lst sodium retention, edema, hypertension or 
episodes of hypoglycemia occur. Usually small dosages of desoxycorticosterone 
acetate are sufficient for adequate maintenance. After careful regulation with the 
substance over a period of months has indicated proper dosage, pellets may be 
implanted subcutaneously. Because of the potential danger of desoxycorticosterone, 
particularly if given with supplemental salt, its need should be evaluated carefully. 
If the patient can get along with supplemental salt alone, then desoxycorticosterone 
should be omitted. Two of our patients needing the mineralocorticoid hormone 
were extremely “sensitive” to desoxycorticosterone acetate and had to be treated 
for temporary periods with aqueous adrenal extracts. Two other patients treated 
during a crisis displayed massive edema, and fatal cardiac failure resulted in one of 
them. Thorn ?* advises the supplemental use of adrenal extracts, particularly 
lipoadrenal cortex, for the carbohydrate-regulating property which desoxycorti- 
costerone acetate lacks. Cortisone, however, is the ideal carbohydrate-regulating 
hormone for replacement and can be given in small doses of 25 mg. daily by tablet 
or parenterally. One of our patients is doing very well on this dosage of cortisone 
plus dietary therapy, including high sodium chloride intake and supplemental 
thyroid medication. 

The administration of androgenic hormone in the form of testosterone pro- 
pionate intramuscularly or by implantation of pellets, or of methyl testosterone 
sublingually, may increase strength and give a feeling of well-being. Excess 
androgenic therapy, however, may cause changes in secondary sex characteristics 
and retention of sodium with edema. 


28. Sheehan and Summers.*¢ Tucker and others.18 Means, J. H.; Hertz, S., and Lerman, 
J.: The Pituitary Type of Myxedema, or Simmonds’ Disease Masquerading as Myxedema, 
Tr. A. Am. Physicians 55:32, 1940. Lerman, J., and Stebbins, H. D.: The Pituitary Type of 
Myxedema: Further Observations, J. A. M. A. 119:391 (May 30) 1942. Welty, D. M.: 
The Pituitary Type of Myxedema, M. Bull. Vet. Admin. 21:89, 1944. 
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Female sex hormones in the form of chorionic gonadotropin and ¢strogens may 
be given to women under 40 years of age in an attempt to correct the ovarian 
deficiency. The results have not been satisfactory. Should menstruation be rees- 
tablished, the accompanying blood loss may aggravate the anemia.’* 

These patients should be given a high caloric, high carbohydrate, tnoderate pro- 
tein diet, making certain that the carbohydrate intake is not very high in any 
individual meal but is spread out over the 24 hour period by mears of multiple 
interval feedings. 

The use of antibiotics is indicated in intercurrent infections, which often induce 
hypoglycemic coma and adrenal crisis. When such attacks occur, they must be 
treated promptly and vigorously with dextrose and saline solutions parenterally, 
adrenal cortex extracts, desoxycorticosterone acetate and cortisone. Caution must 
be exercised, lest overtherapy result in edema, hypertension or cardiac failure, as 
well as hypopotassemia, which requires supplemental potassium administration and 
caution against overdosage. These complications occurred in two of our patients. 

Sheehan and Murdoch *° believe that if the patient can become ptegnant again 
there is an improvement in her condition during pregnancy. They state that after 
delivery normal menstruation may begin, and the patient subsequtntly remains 
free of any evidence of hypopituitarism. This they attribute to hypeitrophy of the 
remaining pituitary tissue under the influence of pregnancy, and its failure to regress 
after delivery. It must be remembered, however, that while cases have been 
reported in which later pregnancies have taken place after the onset of definite 
pituitary insufficiency, these are unusual and are exceptions to the rulp that sterility 
occurs in severe cases. 

It is difficult to assess the results of treatment of Sheehan’s diseaje as recorded 
in the literature for several reasons. No distinction may be made ajmong cases of 
different severity in which the responses to therapy will obviously differ. Periods 
of temporary spontaneous improvement may occur and be attributed to some par- 
ticular therapeutic measure then in use. Finally, the not infrequent misdiagnosis 
of anorexia nervosa as hypopituitarism and the successful therapy in such a case 
may result in erroneous claims of cure of panhypopituitarism. It should be realized 
that the therapy of a patient with Sheehan’s disease is not simple and often proves to 
be unavailing despite all efforts of the physician. 


SUMMARY 


The clinical and pathological entity of postpartum necrosis of the anterior lobe 
of the pituitary gland, known as Sheehan’s disease, is described. The pitfalls in both 
the diagnosis and the treatment of this condition are emphasized. Seven cases 
illustrating various aspects of Sheehan’s disease are presented. 


REPORT OF CASES 


Case 1.—N. S., a 56 year old white woman, was first admitted in August 1948, complaining 
of anemia, weight loss, attacks of nausea and vomiting and the development of slowed speech 
and thought. She was a secundipara, and her last pregnancy at the age of 39 resulted in a 
stillborn 7 month fetus with considerable hemorrhage during the delivery. At the time of this 


29. Sheehan and Murdoch.5> Sheehan, H. L., and Murdoch, R.: Post-Partum Necrosis 
of the Anterior Pituitary: Effect of Subsequent Pregnancy, Lancet 2:132, 1938; Post-Partum 
Necrosis of the Anterior Pituitary: Production of Subsequent Pregnancy, ibid. 1:818, 1939. 
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admission the essential findings were those of myxedema with an associated anemia. Her basal 
metabolic rate was — 35 per cent, and her red blood cell count was 2,800,000, with 8.3 Gm. of 
hemoglobin per 100 ml. Thyroid substitution therapy was instituted, the condition improved and 
she was discharged in October 1948. In February 1949 while at home she suddenly awoke from 
her sleep, perspiring freely, and lapsed into coma, in which state she was brought into the 
hospital. Despite all therapy, the patient died soon after admission. The autopsy findings revealed 
the stalk and pars nervosa to be the only remaining portions of the pituitary. There was little 
thyroid tissue left. The adrenal glands, ovaries, uterus and breast tissue were all atrophic. The 
other organs were essentially normal. 

Case 2.—D. B., a 42 year old housewife, was admitted to the University Hospitals in 
January 1949 with symptoms of refractory anemia. During pregnancy at the age of 33, eclampsia 
developed and she was delivered by cesarean section, losing considerable blood. Amenorrhea 
and signs and symptoms of myxedema gradually developed during the puerperium. The patient 
was admitted to the hospital with diagnoses of myxedema and aplastic anemia. Her basal 
metabolic rate was —40 per cent; the cholesterol level was 345 mg. per 100 ml., and protein-bound 
iodine measured 3.7 micrograms per 100 ml. Ten days after hospital admission an Addisonian 
crisis occurred, and adrenal substitution therapy was instituted. The patient recovered. How- 
ever, while receiving desoxycorticosterone acetate and thyroid therapy in the following months, 
the patient’s condition gradually deteriorated, and she died in March 1949 of congestive failure 
while in an Addisonian crisis. 

The autopsy observations were primarily confined to the endocrine glands. The pituitary gland 
was practically absent; only the stalk and a few cells belonging to the partes intermedia and 
nervosa remained. The thyroid and adrenal glands were atrophic. The ovaries revealed some 
actual follicle formation. The heart was enlarged, and all tissues were edematous. 

Case 3.—C. N., a 52 year old white woman, was admitted dead on arrival at the hospital 
on Oct. 12, 1949. Only a meager history was obtained from her relatives, who stated that her 
last pregnancy had ended in a miscarriage, and since then she had been chronically ill and had 
been treated for hypothyroidism and anemia. On the day prior to hospital admission, nausea 
and vomiting suddenly developed and she lapsed into coma. She died on the way to the hospital. 

The autopsy observations revealed extensive atrophy and fibrosis of the anterior lobe of 
the pituitary, adrenal and thyroid glands. The ovaries, fallopian tubes, uterus and external 
genitalia revealed evidence of superinvolution. Axillary and pubic hair were absent. The skin 
was depigmented, and the eyebrows were thin. Fatty changes were present in the heart 
and liver. 

Case 4.—B. D., a 58 year old white woman, was first seen at the University Hospitals in 
1934, at which time she had a delivery complicated by shock and hemorrhage. She was seen 
again two years later, when a diagnosis of myxedema was made, and she was given thyroid 
therapy. She was seen twice in the following years for vague attacks of abdominal pain. Her 
last admission was in September 1949, when she was admitted in a semicomatose condition. 
Physical examination revealed a thin, pale, comatose white woman who showed signs of 
myxedema and whose axillary and pubic hair were sparse. Her laboratory findings were com- 
patible with those of myxedema and an attack of acute adrenal insufficiency. Despite therapy, 
she died two days after admission. 

The autopsy observations revealed atrophy of the pituitary and thyroid glands, adrenal 
cortex, ovaries and uterine and breast tissues. The remaining tissues were essentially normal. 

Case 5.—L. R., a 43 year old white woman, was first admitted to the hospital in October 
1945 with complaints of low blood pressure and intermittent swelling of the joints for 15 years. 
In 1927 she delivered six weeks prematurely, and this was associated with considerable blood 
loss and puerperal sepsis. Within a week her breast milk became scanty, and during the next 
four years she menstruated only four times and displayed signs and symptoms of hypothyroidism. 
Her condition was diagnosed as hypothyroidism and rheumatoid arthritis. She was seen at 
various times from 1945 to 1949, complaining of generalized weakness, progressive apathy and 
recurrent attacks of fainting. In January 1949 she was admitted to the hospital in a semicoma- 
tose condition. Her skin was dry, and her pubic and axillary hair were gone. The breasts, vagina 
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Fig. 1 (case 7).—Patient F. H. on admission to hospital (May 25, 1950). The patient was 
comatose. Lack of pubic, axillary and eyebrow hair is evident. Atrophy of the breasts and 
absence of cachexia are also noted. 
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Fig. 2 (case 7).—The same patient 14 weeks after institution of therapy (Sept. 10, 1950). 
She was much improved, but evidence of myxedema was still present. Absence of eyebrow hair 
and receding hair line on head are still noted. 
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and uterus were atrophic. Laboratory studies revealed depressed basal metabolic rate, urinary 
gonadotropin level and 17-ketosteroid value. She was treated with adrenocortical substitution 
therapy and after improvement was discharged. 

Case 6.—M. B., a 40 year old white woman, entered the hospital in May 1939 with a 
history of having had severe postpartum hemorrhage in 1927, as a result of her last pregnancy. 
This was followed by amenorrhea, gradual loss of axillary and pubic hair, dryness of skin and 
progressive weakness. Physical examination revealed moderately ‘severe hypothyroidism and 
atrophy of her breasts and genital organs. She was treated with thyroid extract, which caused 
her to have headaches and attacks of vomiting. These disappeared with a decrease in the 
thyroid dosage, and the patient was discharged with improvement in her hypothyroid symptoms. 

Case 7.—F. H., a 45 year old white woman, was admitted to the hospital in May 1950 in a 
comatose condition. She had apparently been well until May 1933 when, during delivery of her 
third child, she had considerable hemorrhage and was in profound shock. She became amenor- 
rheal and gradually exhibited signs and symptoms of myxedema and anemia. She was given 
thyroid medication with only slight improvement. In July 1949 an episode of mental confusion 
suddenly developed which lasted for several hours and during which the patient perspired 
profusely, recovering after being given wine to drink. In May 1950 she had a similar episode 
which was associated with convulsive seizures and from which she regained consciousness soon 
after being given dextrose solution parenterally. Her blood sugar prior to therapy was 41 mg. 
per 100 ml. She lapsed into coma again and appeared almost moribund on admission to the 
hospital. Laboratory studies revealed marked hypoglycemia and blood chemical values com- 
patible with acute adrenal insufficiency. She was treated for this with adrenocortical extracts, 
saline and dextrose solutions and cortisone parenterally. She slowly recovered, and six 
weeks later was discharged with continuance of adrenocortical substitution therapy and small 
doses of thyroid extract. She returned for a check-up two months later and except for mild 
hypothyroidism was doing well. 
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HE BACTERIAL flora of the normal nasopharynx may be altered signifi- 

cantly during the therapeutic administration of sulfadiazine,’ penicillin? or 
streptomycin.*? Usually these changes are specific and selective, so that species of 
organisms which are highly susceptible to the drug are eliminated rapidly. More 
resistant groups of bacteria, which may be present in small numbers before therapy 
or may enter after therapy is begun, then multiply and become the predominant 
organisms during the first week of treatment. If these relatively drug-fast organisms 
are pathogenic, they may initiate a new bacterial infection in the patient during 
the course of treatment for the primary disease.* Furthermore, these strains may 
be transmitted to others, causing infections that require different antibacterial drugs 


for treatment.°® 
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Studies of the effect of aureomycin on the normal flora of the body have been 
limited to the micro-organisms in the gastrointestinal ® and genital tracts.? Collins, 
Gocke and Finland,® however, have described changes in the distribution of bacteria 
in the sputum of patients with acute and chronic pulmonary disease who were 
being treated with aureomycin. Their observations indicate that this antibiotic is 
effective against a wider variety of organisms in the respiratory tract than the 
other chemotherapeutic agents mentioned above. 

The following study was undertaken in an effort to determine the alterations 
which occur in the aerobic bacterial flora of the normal nasopharynx during the 
administration of aureomycin to human beings. 


METHODS 


Twelve adult subjects without clinical evidence of respiratory disease were selected for this 
study. Repeated cultures were taken from the throat before, during and after the administration 
of aureomycin (1.5 or 3 Gm. daily). In all but two instances the duration of treatment was four 
to five days. In five of the subjects, after an interval of seven days or more, the study was 
repeated using penicillin (0.6 Gm. daily). This interval allowed the distribution of bacteria in 
the pharynx to return to normal. 

The drugs were administered orally at eight hour intervals. Doses were given before 
breakfast, in the midafternoon and on retiring—a schedule that avoided possible variations in 
absorption which might be caused by meals. 

The normal basic flora of each patient’s throat was established by observations made on at 
least three cultures taken on consecutive days before treatment. 

A total of 263 throat cultures was studied. They were taken with a dry, sterile swab from 
the posterior pharynx and tonsillar fossae, contamination with sputum being carefully avoided. 
Each swab was streaked twice over one quadrant of a culture plate containing tryptose phosphate 
agar and 5 per cent human blood. Serial dilutions of the specimens were obtained by sub- 
streaking material from the first quadrant onto the second, from the second to the third and 
from the third to the fourth. The 2 mm. wire loop used in the process was heated in the flame 
of a Bunsen burner between each substreak. 

After the culture was incubated for 48 hours at 37 C., bacterial species were identified by 
their cultural characteristics and morphologically by Gram stains of representative colonies. 
Final identification was accomplished by the usual diagnostic methods after each species had 
been isolated in pure culture. The quantity of each type of organism present was estimated by 
the number of quadrants in which two or more colonies were noted. 

Since the experimental procedure demanded that a considerable amount of time be given 
to each specimen, observations were limited to streptococci producing alpha or beta hemolysis, 
pneumococci, Staphylococcus pyogenes var. aureus, Hemophilus influenzae and the Neisseria 
group of organisms as a whole, that is, all gram-negative cocci. Other gram-negative bacilli 
appeared occasionally and were identified separately. 

Almost all the cultures were taken by the same person; each was read independently by 
two observers. Plates were rechecked simultaneously by both observers when discrepancies in 
readings were significant. 
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Approximately 300 strains of alpha hemolytic streptococci and Neisseria obtained from 
the nasopharyngeal cultures were tested in vitro for their susceptibility to aureomycin and 
penicillin. The streak plate method described by Frank, Wilcox and Finland® was used. 


RESULTS 
Quantitative Changes in Bacterial Flora—The distribution of the bacterial 
species that were isolated from the nasopharynx before, during and after oral 
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Fig. 1—Frequency of different organisms isolated from the normal throat before, during 
and after the oral administration of aureomycin and penicillin. 
therapy with aureomycin and penicillin is represented in figure 1. The findings 
during each period of observation are expressed in terms of the percentage of 


cultures on which each species appeared. Studies on the normal basic flora of the 


12 subjects revealed a high percentage of carriers of beta hemolytic Streptococcus. 
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The control data are similar to those of Dingle and his associates *° regarding the 
regularity with which alpha streptococci and organisms of the Neisseria group 
appear in the nasopharynx of well human beings. 

The first important observation made during treatment with aureomycin was 
a rapid decrease in the total number of bacteria in the throat; this occurred 
regularly during the first 24 hours of therapy. In subjects receiving 3 Gm. of 
aureomycin per day, beta hemolytic streptococci and H. influenzae were quickly 
eliminated and the numbers of alpha streptococci were reduced significantly. 
Another important observation was the appearance of Monilia (Candida) during 
therapy. The incidence of gram-negative cocci was little affected, and these organ- 
isms predominated during the latter part of the course of treatment. Staph. 
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Fig. 2.—The effect of oral administration of aureomycin on the growth of several species 
of bacteria in the normal nasopharynx. Results during the period of drug therapy are shown 
in the enclosed areas. Numerals refer to the degree of growth of a species on agar mediums 
(0 indicates no growth; 1, 1+ growth, etc.) ; blank spaces indicate that no culture was taken. 


pyogenes var. aureus appeared throughout the study transiently and in small 
numbers, 

Changes were similar but less pronounced in the subjects who received half 
this total dose per day (1.5 Gm.). 

The smaller number of observations made on patients receiving penicillin orally 
were similar to those reported by others. The short course of therapy with this 
antibiotic had little effect on the proportions of alpha streptococci. It was note- 
worthy that the strains of H. influenzae which were recovered appeared during 
and shortly after therapy with penicillin. 


10. Dingle, J. H., and others: Primary Atypical Pneumonia, Etiology Unknown, Am. J. 
Hyg. 39:269 (May) 1944. 
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In all instances the distribution of bacteria in the nasopharynx had returned 
to a relatively normal basic pattern by the end of five to seven days after aureomycin 
or penicillin administration. 

Quantitative Changes in Bacterial Flora—Subjects were considered to be 
carriers of a particular organism if it appeared in three consecutive nasopharyngeal 
cultures taken prior to therapy. Examples of the effect of aureomycin on the species 
that were part of the established flora of the throat are shown in figure 2. The 
activity of aureomycin against beta streptococci, H. influenzae and one strain of 
Pneumococcus was striking; in two subjects beta streptococci reappeared after 
the four day period of therapy. Alpha streptococci were eliminated temporarily 
in several instances by a daily dose of 3 Gm. of the antibiotic. This species con- 
sistently reappeared one to three days after therapy. This dosage of aureomycin 
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Fig. susceptibility to aureomycin in vitro of strains of alpha streptococci and 
Neisseria isolated from the throat before, during and after oral administration of aureomycin. 
M.1.C. indicates minimum inhibitory concentration. Dots indicate the sensitivity value of an 
individual strain. The analysis is a comparison of the mean sensitivity of strains isolated 
before therapy with mean values obtained during and after treatment. x indicates mean of 
values; Sx, the standard deviation of the mean, and p, the probability. 


inhibited the growth of Klebsiella pneumoniae in one carrier, but use of the drug 
was discontinued after three days because of nausea and vomiting ; these organisms 
reappeared in cultures on the following day. Retreatment with 1.5 Gm. of aureo- 
mycin per day for a period of five days failed to eliminate this organism. 

In Vitro Susceptibility of Organisms to Aureomycin and Penicillin—Tests of 
susceptibility to aureomycin (fig. 3) and penicillin (fig. 4) were performed in vitro 
on strains of alpha streptococci and Neisseria that were isolated from the throat 
before, during and after the administration of these antibiotics. A statistical analy- 
sis of the data is included on the charts. 
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During therapy with aureomycin, both of these species demonstrated slight, but 
highly significant, increases in their resistance to this drug, as compared with the 
average sensitivity noted before the administration of the antibiotic. After treat- 
ment, the susceptibility of most of these organisms gradually returned to levels 
that were similar to those observed before treatment. The administration of peni- 
cillin had no effect on the sensitivity of these organisms to aureomycin. 

The susceptibility of alpha streptococci to penicillin showed a similar decrease 
following treatment with this antibiotic. During the second and third week after 
the completion of therapy, the sensitivity of this species to penicillin rapidly returned 
to the pretreatment range. 


- 
ALPHA HEMOLYTIC STREPTOCOCCI NEISSERIA GROUP 


Before Penicillin Alter iitin Before Penicillin After 
Penicitiin | 0.6 gm. day | [3 Monthe | Penicillin 10.6 gm. dey] Penicillin 











é 
e 
— 
& 
z 
a 
2 
= 
z 
— 
a 


M.1.¢c. 


é 



































ss 040 043 , J -096 
S= 010 008 P ‘ 012 
t 1.66 259 i . 423 
P 06 < ol : 36 <.001 


Fig. 4.—The susceptibility of penicillin in vitro of strains of alpha streptococci and Neisseria 
isolated from the throat before, during and after oral administration of penicillin. See legend 
to figure 3 for explanation of symbols. 


Initially, the Neisseria organisms demonstrated a wide range of levels of sus- 
ceptibility to penicillin in vitro. A highly significant increase in the average resis- 
tance of members of this genus persisted during a three month period of observation 
following therapy. 

COMMENT 

The results of this study indicate that decided changes in the aerobic bacterial 
flora of the normal nasopharynx may occur during short courses of oral therapy 
with aureomycin. As laboratory findings and clinical experience have shown, this 
antibiotic exhibits a wider range of antibacterial activity than the sulfonamide 
drugs, penicillin or streptomycin. 
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Against gram-positive cocci the effect of aureomycin in therapeutic doses was 
similar to that of penicillin, and gram-negative organisms predominated in cultures 
taken 24 to 48 hours after the beginning of treatment. Therapy with aureomycin, 
unlike treatment with penicillin, was not followed by the appearance of coliform 
and hemophilic gram-negative bacilli. If present before therapy, the latter organ- 
isms were eliminated rapidly. Resistant staphylococci may become established in 
the nasopharynx during treatment with penicillin. Staphylococci appeared tran- 
siently, without apparent significance, during the administration of aureomycin. 

These differences in the bacterial species affected by the two antibiotics may 
be important clinically. New infections due to any of the species named above 
have occurred during the prophylactic or therapeutic use of penicillin. In those 
cases in which aureomycin and penicillin are equally effective and in which the 
defense mechanisms of the host may be inadequate—that is, in aged, debilitated 
or very young patients—the use of aureomycin should reduce the hazard of sec- 
ondary infections of this nature, since it is effective against a wider variety of 
potential pathogens that may be present in the upper air passages. 

Monilia were not isolated from the throats of the subjects prior to therapy with 
aureomycin but appeared in approximately 20 per cent of the nasopharyngeal cul- 
tures taken during the short course of treatment with this drug. The observation 
is noteworthy in view of clinical reports which indicate that local monilial infections 
of the mouth and other mucous membranes are relatively common during treat- 
ment with aureomycin.'! 

Nasopharyngeal strains of alpha streptococci and Neisseria showed a significant 
decrease in the average in vitro susceptibility to aureomycin during the adminis- 
tration of this drug. Within three months after therapy the resistance of these 
organisms to aureomycin returned to the average level that was observed before 
treatment was started. In a similar fashion the average sensitivity of these species 
to penicillin was decreased as the result of penicillin therapy. In this instance the 
increase in resistance exhibited by the Neisseria group persisted for at least three 
months after treatment was discontinued. 

Since satisfactory technics were not available which would definitely identify 
a specific strain throughout the entire period of observation, the cause of this phe- 
nomenon cannot be explained readily. The increased resistance could have been 
due to (a) an adaptation of these species to the antibiotic; (b) the implantation 
of new and more resistant strains in the nasopharynx during treatment, or (c) 
the selective growth of rare organisms resistant to penicillin (or aureomycin) which 
were present in small numbers prior to therapy.'* 

It is noteworthy that the actual increases in the resistance of alpha streptococci 
and Neisseria organisms to both drugs were of a low order of magnitude. When 
sufficient numbers of strains were tested before, during and after therapy, failure 
to eliminate an organism from the nasopharynx could usually be correlated with 


an increase in its resistance to the drug. 


11. Harris, H. J.: Aureomycin and Chloramphenicol in Brucellosis with Special Reference 
to Side Effects, J. A. M. A. 142:161 (Jan. 21) 1950. 

12. Demerec, M.: Patterns of Bacterial Resistance to Penicillin, Aureomycin and Strepto- 
mycin, J. Clin. Investigation 28:891 (Sept.) 1949. 
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SUMMARY AND CONCLUSIONS 


Short courses of treatment with aureomycin produced notable alterations in the 
aerobic bacterial flora of the normal nasopharynx. Like penicillin, this drug caused 
a rapid decrease in the total number of bacteria in the throat, resulting in a growth 
of gram-negative species which rapidly became predominant. Unlike penicillin, 
aureomycin quickly eliminated the Hemophilus group of organisms from throat 
cultures and did not permit the appearance of coliform species. 

Pharyngeal strains of alpha streptococci and Neisseria demonstrated slight 
but significant increases in their resistance to aureomycin and penicillin as a result 
of therapy with these drugs. Except in the Neisseria group of organisms, persis- 
tence of these increases in resistance could not be demonstrated in strains recovered 
three months after therapy was discontinued. At the end of this time, the Neisseria 
had retained their resistance to penicillin but not to aureomycin. 

During treatment with penicillin, gram-negative bacilli or drug-fast staphylo- 
cocci may become predominant in the nasopharynx and initiate a new bacterial 
infection. Bacteriologic studies made during the administration of aureomycin 
suggest that its broader spectrum of antibacterial activity will minimize this hazard. 





PULMONARY MYCOSES—COCCIDIOIDOMYCOSIS AND 
PULMONARY CAVITATION 
A Study of Ninety-Two Cases 


WILLIAM A. WINN, M.D. 
SPRINGVILLE, CALIF. 


HE MYCOSES of endogenous origin are equally distributed throughout the 

United States and show no regional variation. Those of exogenous origin, 
however, such as histoplasmosis, coccidioidomycosis and blastomycosis, are con- 
centrated in certain endemic areas and will, therefore, predominate among the clinical 
mycoses encountered therein. Sometimes they are named for the area itself, such as 
San Joaquin fever, a synonym for coccidioidomycosis. The remaining exogenous 
type mycoses are lightly but more evenly distributed throughout the world. 

Mycotic diseases of endogenous origin in order of frequency are (1) actino- 
mycosis, (2) moniliasis, (3) cryptococcosis and (4) geotrichosis. Mycotic diseases 
of exogenous origin in order of frequency are (1) histoplasmosis, which occurs in 
the lower Mississippi Valley, the Ohio River Valley and the Appalachian area; 


coccidioidomycosis, which occurs in the lower San Joaquin Valley, Arizona, New 
Mexico, southwestern Texas and southern Utah, and blastomycosis, occurring in 
the Mississippi Valley and the Southeastern States, and (2) sporotrichosis, asper- 
gillosis, mycetoma, nocardiosis, chromoblastomycosis, rhinosporidiosis, penicilliosis, 


mucormycosis.’ 

When a mycotic infection is suspected from the clinical history, which should 
always describe exposure in an endemic area, it may be found difficult to establish 
the diagnosis by demonstration of the causative agent. The repeated bacteriologic 
study of sputum and pus and, even, biopsy when possible become important 
diagnostic procedures. Skin tests are of value only in coccidiodomycosis, histo- 
plasmosis, blastomycosis and sporotrichosis. Complement fixation has come to be 
a fairly reliable method of establishing the diagnosis in coccidioidal disease, but it is 
somewhat less reliable in demonstrating histoplasmosis and blastomycosis, in which 
cross complement fixation may occur. 


COCCIDIOIDOM YCOSIS 


Further discussion will be limited to coccidioidomycosis, because it is the out- 
standing problem among pulmonary mycoses in the Western States. Recent 
knowledge has especially brought out the importance of recognizing the pulmonary 


Read before the Section on Diseases of the Chest at the Ninety-Ninth Annual Session of 
the American Medical Association, San Francisco, June 28, 1950. 
1, Smith, D. T.: Fungous Infections in the United States, J. A. M. A. 141:1223 (Dec. 24) 
1949. 
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sequelae of primary coccidioidal infection. This is important not only for intelli- 
gent treatment but also avoidance of confusion with tuberculosis or neoplastic 


disease, both of which may be closely simulated. 

The causative fungus, Coccidioides immitis, was first demonstrated as a soil 
inhabitant by Stewart and Meyer ®* in 1932. From this natural environment the 
organism in its vegetative phase produces a fluffy mycelial growth containing 
chlamydospores, which, being very light, are easily carried about by the winds 
and dust storms occurring during the dry season of the year. They may enter 
the respiratory tract and, being highly infectious, produce disease in susceptible 
persons. Dickson and Gifford* in 1938 solved the mystery of San Joaquin or 
valley fever, when they showed that entry of these chlamydospores into the lungs 


& 


Fig. 1 (patient V. M. B., Aug. 2, 1947).—Acute coccidioidal pneumonitis is shown beneath 
second and third Sheen on the right. Note accompanying acute type cavitation beneath 
second interspace. (This is not to be confused with residual cavitation.) 


of nonimmune persons exposed to the dust in the lower San Joaquin Valley pro- 
duced an initial disease process which was really primary coccidioidomycosis (see 
fig. 1). This primary infection was then, also for the first time, differentiated from 
“coccidioidal granuloma,” which had been the only previously recognized form of 
the disease. It is now preferred to designate this uncommon but serious granuloma- 
tous phase as “disseminated coccidioidomycosis” (see fig. 2). Most investigators 


2. Stewart, R. A., and Meyer, K. F.: Isolation of C. Immitis from the Soil, Proc. Soc. 
Exper. Biol. & Med. 29:937 (May) 1932. 

3. Dickson, E. C., and Gifford, M. A.: Coccidioides Infection (Coccidioidomycosis) : The 
Primary Type of Infection, Arch. Int. Med. 62:853 (Nov.) 1938. 
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believe that dissemination is the result of a continuous pathological process follow- 
ing the initial infection with an endogenous type progression of disease in a 
susceptible person. Although infrequent, it is associated with a 60 per cent mor- 
tality, whereas primary coccidioidomycosis, as it is usually seen, is followed 
sooner or later by recovery from the acute infection, which leaves the person immune 
to further exogenous reinfection. 

Although dissemination is always feared, one is somewhat reassured by the 
knowledge that it is unusual, occurring in only one fourth of 1 per cent of patients 
of the white race. In patients of the dark-skinned races, such as the Negro, 
Filipino and Mexican, it takes place 10 times as often. Therefore, in treating 
primary coccidioidomycosis, the physician should keep the patient in bed under 
careful medical supervision until all clinical signs have cleared, including any 
roentgenographic evidence of acute pneumonitis, and until there are a return of 


Fig. 2 (patient E. A., Oct. 19, 1936).—Disseminated coccidioidomycosis, ending fatally after 
three years’ duration. Note widespread mottled infiltrate in both pulmonary fields. 


the blood sedimentation rate toward normal and a favorable antibody response, as 
indicated by falling titer of complement fixation and the disappearance of pre- 
cipitins. In a dark-skinned patient these precautions would be necessarily increased 
because of the greater danger of dissemination. The classical studies of Smith * 


4. Smith, C. E.: The Epidemiology of Acute Coccidioidomycosis with Erythema Nodosum 
(“San Joaquin” or “Valley Fever”), Am. J. Pub. Health 30:600 (June) 1940; Coccidioidomy- 
cosis, M. Clin. North America 27:790 (May) 1943. Smith, C. E.; Whiting, E. G.; Baker, 
E. E.; Rosenberger, H. G.; Beard, R. R., and Saito, M. T.: The Use of Coccidioidin, Am. 
Rev. Tuberc. 57:330 (April) 1948. Smith, C. E., and Baker, E. E.: Summary of Present 
Status of Coccidioidal Infection, Weekly Bull. California State Depart. of Pub. Health 20:29 
(Aug. 9); 20:113 (Aug. 16) 1941. Smith, C. E.; Beard, R. R.; Rosenberger, H. G., and 
Whiting, E. G.: Effect of Season and Dust Control on Coccidioidomycosis, J. A. M. A. 182:833 
(Dec. 7) 1946. Smith, C. E.: Recent Progress in Pulmonary Mycotic Infections, California 
Med. 67:179 (Sept.) 1947. 
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and his associates not only have developed and considerably extended knowledge of 
this disease entity and its epidemiology but have also established the diagnostic 
importance of the coccidioidin skin test and the great value of the complement 
fixation test for both the confirmation of diagnosis and the provision of a prognosis. 


PULMONARY LESIONS 


Organized pulmonary lesions tend to persist throughout the general group of 
mycoses which affect the lung.* Pulmonary coccidioidal disease, in particular, tends 
to leave residua, such as single or multiple solid foci, coccidioma, cavitation, per- 
sistent hilar adenopathy, calcification and, less often, localized bronchiectasis and 
fibrosis (see figs. 3 to 7). 


: Fig. 3 (patient W. A. H., June 2, 1948).—Residual, nodular foci of primary coccidioidal 
disease of 13 months’ duration. 


In observations reported by my associate and me from Springville in 1941 
and 1942,° we described the clinical and roentgenographic findings in primary 
coccidioidomycosis and called attention to the persistent pulmonary changes residual 
to the initial infection, in particular pulmonary cavitation. The occurrence of 
cavitation in association with coccidioidal disease was first described in 1932 in a 
case reported by Farness and Mills. 


5. Carter, R. A.: The Roentgen Diagnosis of Fungus Infections of the Lungs with Special 
Reference to Coccidioidomycosis, Radiology 38:649 (June) 1942. 

6. Winn, W. A.: Pulmonary Cavitation Associated with Coccidioidal Infection, Arch. Int. 
Med. 68:1179 (Dec.) 1941. Winn, W. A., and Johnson, G. H.: Primary Coccidioidomycosis : 
A Roentgenographic Study of 40 Cases, Ann. Int. Med. 17:407 (Sept.) 1942. 

7. Farness, O. J., and Mills, C. W.: Coccidioides Infection, Am. Rev. Tuberc. 39:266 
(Feb.) 1939. 
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Of these pulmonary lesions the residual cavity has continued to be most intrigu- 
ing. Varying in size from 1 to 14 cm. and producing hemoptyses in 65 per cent of the 
patients observed, they are otherwise characterized by the production of minimal 


Fig. 4.—A, patient O. T. on Oct. 16, 1944. Typical residual cavitation following primary 
coccidioidal infection (middle third of right lung). B, same patient four years (March 7, 1949) 
after removal of the cavity by simple surgical excision (surgical procedure by Dr. William L. 
Rogers ). 
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Fig. 5 (patient T. E. B., Aug. 9, 1950).—Residual hilar adenopathy (left) persisting 16 
months after clearing of the primary coccidioidal pneumonitis which involved the left lung. 


signs and symptoms. In one fourth of the group of 92 patients such cavities have 
existed for months or even a few years and then closed spontaneously. In another 10 
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Fig. 6 (patient E. F., Feb. 24, 1942).—A single solid focus lying beneath the second right 


interspace, a residual of primary coccidioidomycosis occurring 18 months previously in a 5 year 
old American boy. This could be mistaken for a neoplastic lesion. 





s Fig. / (patient A, P., Oct. 28, 1940).—Bronchogram of upper lobe of right lung showing 
localized bronchiectatic change in the apex due to previous coccidioidal infection. 
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Fig. 8—A, patient J. L. H. on June 16, 1944. Coccidioidal cavity (right) showing fluid 
level. Within a few months’ time the cavity filled completely with fluid. B, same patient, 
approximately 41% years later (March 15, 1949), showing the persistent coccidioma formed by 


the filled cavity. 


! 
; 
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Fig. 9 (patient R. H. S., Dec. 29, 1948).—Residual coccidioidal cavity rupturing through 
pleura. Note cavity in left lung and early hydropneumothorax. 
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per cent pulmonary cavitation has persisted over a number of years without evident 


harm. In 6 per cent of the cases the cavity has filled and formed a persistent 
nodule resembling a neoplastic focus (see fig. 8). In 2 per cent of the series 
spontaneous pneumothorax has followed transpleural rupture of the cavity, with 
and without empyema (see fig. 9). 

About one third of the cases of cavity have, because of either excessive bleeding 
or increasing size of the cavity, demanded closure by simple collapse measures, 
such as pneumothorax or pneumoperitoneum. Such collapse therapy has been 
supplemented by phreniclasia or pneumonolysis in eight instances. In my 
experience these collapse measures have been effective in 18 cases and have failed in 
another 10. 

Some of the smaller cavities, with roentgenographic evidence of fairly thick 
or firm walls, have been approached surgically and removed intact from the lung 
by simple excision. Larger cavities have demanded more extensive surgical 


_ Fig. 10.—A, patient F. S. on Jan. 10, 1949. Note large coccidioidal cavity occupying apex 
of left lung. B, same patient on March 9, 1949, two months after lobectomy of upper part of 
left lung (surgical procedure by Dr. Bert H. Cotton). 


measures, such as segmental lobular resection, lobectomy or even pneumonectomy 
(see fig. 10). These measures have been successful in this series in 14 instances, 
including cases observed in association with Drs. Bert Cotton, W. L. Rogers and 
J. C. Jones. 

In no instance have I observed fatal dissemination of disease from a residual 
pulmonary cavity, and this possibility, in my experience, is not to be considered as 
an indication justifying surgical resection of the latent cavity. 

I have not felt it necessary to isolate any of these patients; the majority have 
been allowed to live at home and continue with their usual daily routine or occupa- 
tion. I have never seen evidence of transmission of coccidioidal disease from one 
person to another, even when the mother with disseminated disease remained at 
home with her children. There has been no clinical analogy to support any 
theory of a contagious type spread of infection from one person to another, as 
observed during the more than 10 years of study of coccidioidal disease within the 
San Joaquin Valley. 
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These deductions have been based on the observation of 92 patients with 
residual coccidioidal cavities, over half of whom have been followed for five years 


or longer. 
SUMMARY 

Of the exogenous mycoses attacking the lung, coccidioidomycosis is the most 
important in the Western States of this country. The differences between primary 
and disseminated coccidioidal disease are discussed. 

The importance of recognizing the residual pulmonary changes following pri- 
mary coccidioidomycosis, and especially of differentiating them from the lesions 
of pulmonary tuberculosis and neoplasia, is stressed. 

Pulmonary cavitation, residual to primary coccidioidal disease, closed spon- 
taneously in 25 per cent of the group of 92 persons with cavities. In 10 per cent 
such cavitation has persisted for years without harm to the patient. In 6 per cent 
the cavities filled and formed solid solitary foci. In 2 per cent the cavities ruptured 
and produced spontaneous pneumothorax. 

Because of frequent hemoptysis or increasing size, one third of the persons with 
cavities required treatment by simple pulmonary collapse procedures, such as 
pneumothorax or pneumoperitoneum. Larger cavities demanded thoracic surgical 
intervention, such as lobectomy and pneumonectomy. Fourteen instances of pul- 
monary resection are reported in this series. 

There has been no dissemination of disease from a residual pulmonary cavity. 
I have not seen any evidence of transmission of the infection from one person to 
another during more than 10 years of observation of coccidioidal disease in the 
San Joaquin Valley. 

ABSTRACT OF DISCUSSION 

Dr. Cuartes E. Smiru, Berkeley, Calif.: Before mentioning Dr. Winn’s paper, may I 
say a word in explanation to Dr. Jacobson? There was certainly no thought either on Dr. Winn’s 
part or on mine of depriving him of the full credit that is his due. He introduced the coccidioidin 
skin test for patients undergoing disseminated infections. 

I would respectfully disagree with him concerning the evaluations that he has made both 
for serologic tests and for skin tests. We believe that if one understands their limitations they 
can be used with far better than a 15 per cent error. But I do want every one to realize that 
we all pay tribute to Dr. Jacobson as one of our real leaders in this subject, and in his hands 
he has been able to use vaccine therapy in a way that no one else has been able to. When I said 
that there is no specific treatment, I was referring to definitely proved antibiotic or chemothera- 
peutic agents. 

Now to get on to Dr. Winn’s paper. We have been privileged to learn from the experiences 
of one of the real pioneers in the study of coccidioidomycosis. Dr. Winn focused the attention 
of all of us on the cystlike cavities of coccidioidomycosis. Now, a decade later, we have the 
benefit of his continuous follow-up observation of these patients, which enables us to understand 
the course of pulmonary coccidioidal cavities. The contrast with tuberculous cavitation is 
striking, not only with respect to the relatively benign nature of the lesion itself but also with 
regard to its public health aspects. Dr. Winn’s voice of experience should go far toward 
allaying the apprehensions aroused by speculation of theorists relative to contagiosity of 
coccidioidomycosis. We all appreciate the hazards of laboratory infections when we handle the 
mycelial form of the fungus. We have seen the most bizarre instances of infection acquired by 
travel through the dust storms Dr. Winn has mentioned. However, none of us ever has 
observed a proved instance of contagion. 

Dr. Winn points out that treatment of these patients is properly conservative, with the full 
armamentarium of the modern versatile chest physicians and surgeons to be utilized when there 
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are specific indications, such as persistent hemoptysis. However, as he and Dr. Bass both 
emphasize, most patients do well even though they have a persistent mechanical defect in 


their lungs. 
We are even further privileged to have Dr. Joe Farness with us. Dr. Farness, as Dr. Winn 


mentioned, first reported coccidioidal pulmonary cavitation. In Pima County, Ariz., he has 
pioneered as Dr. Winn has in Tulare County, Calif. His comments will be especially valuable. 

Dr. O. J. Farness, Tucson, Ariz.: I have enjoyed watching the evolution of investigation 
on this interesting disease since the relationship between coccidioidal granuloma and valley 
fever was postulated by Dickon and Gifford in the late thirties. Since then much has been 
written on the subject, and it is now particularly fitting to have this careful study from Dr. 
Winn on one of the more difficult clinical phases of the disease. 

The cavitary lesion of coccidioidomycosis has been a worrisome problem. For the first time 
we have been presented with the follow-up observations on a sufficiently large series of cases 
to give us a guide in management of these patients. 

Because coccidioidomycosis is not spread by contact, the treatment of open pulmonary lesions 
becomes of less immediate importance. Many of us have followed patients with cavitary lesions 
for long periods and eventually have seen them close. At the same time, these patients are up 
and about their business and generally feeling well. Cavitary lesions which persistently bleed 
and continue to enlarge will need treatment in the form of simple collapse or excisional surgical 
measures. Also patients with immediate subpleural cavity ought to have surgical treatment 
because of the danger of rupture and spontaneous collapse. 

Although excisional surgical procedures seem without danger in spreading infection locally, 
a word of caution to the overly eager is in order. We do know that patients in whom cavitary 
lesions were surgically eliminated have had new cavities develop in the remaining expanded 
lung. What to do in a given case of pulmonary cavitation must be individualized to that patient. 
Since cavitation of itself is no indication of dissemination, since contact spread of infection is 
unimportant and because these patients are generally not handicapped, a reasonable waiting 
period before adding the hazard of collapse and surgical intervention would be advantageous 
to the patient. As knowledge increases, our opinions on therapy will probably change. 

With sincere appreciation to Dr. Winn for his splendid report, I should like to close my 
remarks with a salute to Dr. Charles Smith for his untiring efforts for many years in for- 
warding our knowledge of coccidioidomycosis. He is the watch dog, and a more modest man 
would be hard to find. 

Dr. L. BrAnpy, New York: May I ask Dr. Winn to indicate the basis for his conclusions 
that a patient with a healed primary infection is not subject to exogenous superinfection ? 

Dr. Georce F. Fucus, San Francisco: How long was the sputum found positive for 
C. immitis in those patients with a cavity that he followed for a number of years? 

Dr. Wittiam A. Winn, Springville, Calif.: All of us pay tribute to Dr. Smith for careful 
guidance toward an understanding of the mysteries of this disease. 

I am glad that Dr. Farness brought out one point that I neglected to mention, that with the 
peripheral type of cavity the application of simple collapse measures should be avoided because 
of the danger of rupture. You will note that we did it successfully in one instance, but with 
some misgiving. 

The evidence that I have against exogenous superinfection is entirely clinical. In no instance 
in my long follow-up observations—most of these patients have been followed for over five 
years—have I seen the acute phase pneumonitis appear in the patient with residua in the lung. 
I think perhaps Dr. Smith can amplify that in his studies with army personnel he was able to 
show definitely that positive skin reactors were relatively immune to primary infection, and that 
among the new men brought into the training areas in the San Joaquin Valley those with 
negative coccidioidin reactions quickly picked up an exogenous type of infection and after 
recovery they remained immune. 

In the present cases sputum tests at first were done routinely, and with Dr. Smith’s assist- 
ance I was able to demonstrate C. immitis in most of the patients with residual cavities. The 
production of the fungus in sputum varies. For example, if the person contracts an infection 
of the upper respiratory tract, the organisms are easier to obtain. At other times they seem 
to disappear. But to demonstrate the fungus it was necessary for Dr. Smith to carry out 
careful bacteriologic studies, including culture and inoculation of mice, with recovery of the 
organism from the peritoneal washings of the infected mice. 





STREPTOKINASE AND STREPTODORNASE IN THE TREATMENT 
OF DIABETIC GANGRENE 


LEON V. McVAY Jr., M.D. 
AND 
DOUGLAS H. SPRUNT, M.D. 
MEMPHIS, TENN. 


ANGRENE is one of the commonest and most serious complications of dia- 

betes mellitus. Eliason* reported that 13 per cent of 1,305 diabetics admitted 
to the Philadelphia General Hospital from 1930 to 1933 had gangrene requiring 
surgical treatment. In reviewing 6,000 cases, John? found that postoperative 
deaths including operations for gangrene constituted the third most frequent cause 
of demise among diabetics. Joslin*® stated that gangrene is responsible for 5 to 
8 per cent of all deaths in diabetic persons. When it is recalled that there are at 
least 1,000,000 diabetics in this country, the importance of diabetic gangrene is 
apparent. Furthermore, with the increasing age of the general population, diabetes 
mellitus and its complications will perhaps be even greater medical problems in the 
future. 

Gangrene is the local death of tissue following obstruction of the circulation 
to that part. This diabetic complication is caused by arteriosclerosis on which 
infection may be superimposed. It may involve any portion of the body but most 
frequently affects the lower extremities, especially the toes and heels. There is 
a well established and close association between diabetes and arteriosclerosis. 
Dolger * has shown that few diabetics escape vascular lesions after 15 to 20 years 
of the disease. White *® and her associates have demonstrated the high incidence 
of vascular lesions in very young diabetics. For these reasons Barach® feels 
justified in speaking of the universality of arteriosclerosis in diabetes. 

In the diabetic with severe arteriosclerosis, injury or infection results in an 
increased vascular requirement. Inasmuch as the blood supply is insufficient, wet 
necrosis frequently results. While diabetic gangrene generally results from the 
neglect of minor traumas to the lower extremities with secondary infection, other 
frequent precipitant causes are epidermophytosis, burns and overexercise. 


From the Divisions of Medicine, Pathology and Bacteriology of the University of Tennessee 
College of Medicine and the John Gaston Hospital. 

1. Eliason, E. L.: Surgery of Diabetic Gangrene, Ann. Surg. 98:1, 1933. 

2. John, H. J.: Statistical Study of 6,000 Cases of Diabetes, Ann. Int. Med. 33:925, 1950. 

3. Joslin, E. P.; Root, H. F.; White, P.; Marble, A., and Bailey, C. C.: The Treatment 
of Diabetes Mellitus, ed. 8., Philadelphia, Lea & Febiger, 1946, p. 699. 


4. Doiger, H.: Fundus Oculi as an Indicator of Vascular Damage in Diabetes Mellitus, 


Arch, Ophth. 37:695 (May) 1947. 
5. White, P., and Waskow, E.: Clinical Pathology of Diabetes in Young Patients, South. 


M. J. 41:561, 1948. 
6. Barach, J. H.: Arteriosclerosis and Diabetes, Am. J. Med. 7:617, 1949. 
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The preferred treatment of diabetic gangrene is its prevention. This involves 
the early diagnosis of diabetes and the subsequent use of a proper insulin and 
dietary regimen. Of primary importance is the thorough education of each patient 
concerning the care of the lower extremities. 

With the actual development of diabetic gangrene, immediate therapeutic action 
is necessary. This involves regulation of the diabetes by diet and insulin administra- 
tion, utilization of active or passive exercise, control of secondary infection by use 
of antibiotics and possible surgical intervention. All cases of diabetic gangrene 
should be under the observation of both internist and surgeon. It must be empha- 
sized that not all gangrenous extremities should be amputated immediately. 
However, the danger must be realized, and, if progress is not satisfactory, early 
operation is indicated, as procrastination may be fatal to the patient. Conservative 
therapy is justified when the gangrenous area is demarcated, when the dorsalis 
pedis artery is palpable and when there is no evidence of active extension of 
secondary infection. Despite recent advances, the surgical prognosis in diabetic 
persons is much less favorable than that in comparable nondiabetic patients. In 
a report on a series of 162 deaths among surgically treated diabetics from Jan. 1, 
1931 to Jan. 1, 1946, gangrene and sepsis accounted for 59 deaths, while gangrene 
with coronary occlusion added another 13.’ 

After a consideration of the present status of conservative therapy in diabetic 
gangrene, we believed that improvement was needed. Therefore, we decided to 
investigate the effect of the local application of two enzyme preparations obtained 
from hemolytic streptococci, a fibrinolytic principle, streptokinase, and a_ pus- 
liquefying enzyme, desoxyribose nuclease, or streptodornase. Tillett and Sherry * 
had successfully treated exudative pleurisies by intrapleural injections of these 
preparations. It occurred to us that a nontoxic agent producing “medical déebride- 
ment” would be of great value in the nonoperative therapy of diabetic gangrene. 
Especially should this be advantageous in those who were unable to tolerate surgical 
procedures and in those who refused them. At present, we have successfully 
treated five persons having gangrene with streptokinase and streptodornase. Of 
extreme interest and importance is the fifth case in this series. In this instance, 
a man with mild diabetes had radiation necrosis following repeated roentgen therapy 
for recurrent transitional cell carcinoma of the skin. Excellent response was 
obtained using streptokinase and streptodornase with aureomycin. 


REPORTS OF CASES 

Case 1—A 60 year old white woman was admitted to the medical service of the John 
Gaston Hospital on March 27, 1950 because of a painful ulcer of twe months’ duration located 
between the third and fourth left toes. 

This patient had been a known diabetic for eight years. During this period, she had been 
satisfactorily regulated on 40 units of protamine zinc insulin daily. Hypertension had been 
present for 33 years, and the patient had been obese for 22 years. For approximately two years 
cyanosis had been observed in both feet when they were placed in a dependent position. Coldness 
of the lower extremities and intermittent claudication had been noted for approximately 18 
months. Three months prior to hospitalization, a large bleb developed on the lateral aspect of the 
third left toe. This ruptured and was replaced by a moist, painful ulcer. 


7. Joslin and others,® p. 669. 
8. Tillett, W. S., and Sherry, S.: Streptokinase and Streptonuclease Effect in Patients, J. 
Clin. Investigation 28: 173, 1949. 
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Examination on hospitalization disclosed an obese white woman weighing 99 Kg. The oral 
temperature was 37.0 C. (98.6 F.); the pulse rate was 80 per minute; the respiratory rate was 
20 per minute, and the blood pressure was 190/108 mm. Hg. The skin of the toes of both feet 
was red and shiny. Marked cyanosis developed when the feet were placed in a dependent position, 
while extreme pallor appeared on elevation. Although both extremities were cool, the dorsalis 
pedis and posterior tibial arteries were palpable bilaterally. A painful, wet, tender, foul-smelling 
area of gangrene measuring 1.2 by 0.9 cm. was located between the third and fourth left toes 
(fig. 1, left). 

Results of urinalysis were within normal limits with no glucose being present. The hemoglobin 
concentration was 14.5 Gm. per 100 ml.; there were 4,800,000 erythrocytes and 9,750 leukocytes 
per cubic millimeter. The differential white blood cell count was 63 filamented polymorphonuclear 
leukocytes and 32 lymphocytes per 100 leukocytes. The fasting blood sugar value was 100 mg. 
per 100 ml. 

The patient was placed on a weight reduction diet, and the same insulin regimen was con- 
tinued. A surgical consultation was obtained, and the following routine was pursued: Continuous 
wet dressings using a solution of half boric acid and half alcohol at room temperature were 
applied to the ulcer; 300,000 units of penicillin was given intramuscularly every 24 hours; 
supplementary vitamins were administered, and absolute rest in bed was maintained with periodic 


. % 
ht 
Fig. 1 (case 1).—Left, diabetic gangrene immediately prior to therapy with streptokinase 
and streptodornase. One month of hospital treatment at absolute rest in bed had produced no 
apparent improvement. Right, seven months after streptokinase and streptodornase therapy 
there was no evidence of the previous lesion. 


passive exercise of both lower extremities. Despite this therapy, no improvement had been 
observed by April 22. During this period, the fasting blood sugar level varied from 92 to 108 
mg. per 100 ml. and not more than a 1 -++ reaction for glucose was ever present in the urine. 

On April 22 a small gauze pledget was soaked in 3 ml. of a solution of 180,000 units of 
streptokinase and 60,000 units of streptodornase in distilled water. This was inserted between the 
involved toes so as to cover the wet, purulent ulcer. A small amount of petrolatum gauze 
was used as a covering. Twenty-four hours later, there was no evidence of purulent material, 
but moderate maceration of the surrounding skin was observed. Therefore, the same pro- 
cedure was carried out daily for one week except that the covering with petrolatum gauze was 
omitted. Forty-eight hours after the institution of this therapy, the wet necrosis had been 
replaced by dry gangrene. The patient was discharged after seven days, to be followed through 
the outpatient department. At that time the ulceration was dry, well demarcated and much less 
tender and painful. 

The patient did not return to the clinic as instructed until June 24, 1950. At that time, the ulcer 
had essentially disappeared, though there had been no reduction in weight. Examination on Nov. 
17, 1950 (seven months after the completion of therapy) revealed no evidence of the previous 
gangrene (fig. 1, right), and no pain or tenderness was present. 
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Case 2—A 64 year old Negro woman was admitted to the medical service on Aug. 10, 1950 
because of two painful ulcers on the left lower extremity of two months’ duration. 

Diabetes mellitus had been diagnosed in this patient in 1946 and had been satisfactorily con- 
trolled until 1950. During the latter year, hospitalization had been necessary twice because of 
acidosis. Numbness and tingling of the lower extremities had been noted for two years. The 
gangrenous lesions of the left lower extremity first appeared as small blebs which developed 
into chronic areas of wet, tender, painful and foul-smelling gangrene. For two months prior to 
hospitalization these lesions had been treated at weekly intervals in the outpatient department. 
During this period, the diabetes had been well controlled and the patient had been at absolute 
rest in bed. 

Examination on admission to the hospital disclosed a well developed but poorly nourished 
Negro woman weighing 45.5 Kg. The oral temperature was 37.0 C. (98.6 F.); the respiratory 
rate was 20 per minute; the pulse rate was 90 per minute, and the blood pressure was 110/80 mm. 
Hg. The dorsalis pedis and posterior tibial arteries were pulsatile bilaterally, though the 
extremities were cool. Two gangrenous lesions were located on the left lower extremity 
(fig. 2, left). One area of necrosis was on the lateral portion of the leg, 10 cm. proximal to the 
external malleolus. It consisted of a central wet, necrotic area measuring 1.25 by 1.0 cm.; 
surrounding this was a tender, purulent zone 1.5 cm. in diameter ; this, in turn, was encircled by 


‘ 


Fig. 2 (case 2).—Left, gangrenous lesions prior to treatment with streptokinase, strepto- 
g 


dornase and aureomycin. Right, two months after therapy only pigmentation remained at the 
sites of the original lesions. 


a pigmented area 1.5 cm. in diameter. The other lesion was overlying the anterior aspect of the 
tibia approximately 6 cm. distal to the first ulceration. It was similarly composed of a central 
area of wet necrosis measuring 1.25 by 0.7 cm., a surrounding purulent zone 0.4 cm. in diameter 
and a distal pigmented portion 0.7 cm. in diameter. Both lesions were foul smelling, painful and 
tender. 

The hematocrit was 34 per cent; the hemoglobin concentration was 11.0 Gm. per 100 ml.; the 
white blood cell count was 6,000 leukocytes per cubic millimeter, with the differential count being 
61 polymorphonuclear leukocytes, 33 lymphocytes, 4 monocytes and 2 metamyelocytes per 100 
leukocytes. The urine contained albumin (2+) and glucose (1+). The fasting blood sugar 
was 49 mg. per 100 ml. 

The insulin dosage and dietary regimen were corrected; then 100,000 units of streptokinase 
and 40,000 units of streptodornase were dissolved in 5 ml. of sterile isotonic sodium chloride 
solution. To this aureomycin powder ® was added to form a liquid which was applied locally 





9. McVay, L. V.; Laird, R. L.; Flanagan, J. B., and Sprunt, D. H.: The Treatment of 
Trichomonas Vaginalis with Aureomycin, Proc. Soc. Exper. Biol. & Med. 72:674, 1949. McVay, 
L. V.; Dunavant, D.; Guthrie, F., and Sprunt, D. H.: Treatment of Actinomycosis with Aureo- 
mycin, J. A. M. A. 143:1067 (July 22) 1950. 
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every 24 hours to the gangrenous lesions. Inasmuch as a semipaste was formed about 30 minutes 
after application, no surgical dressing was required. The patient was permitted to sit in a bedside 
chair, but walking was forbidden. Passive exercises were performed at regular periods. 

This patient was discharged in 30 days with complete epithelization of the gangrenous lesions. 
No tenderness or pain was present. This patient did not return to the clinic as instructed and was 
not observed again until she was readmitted to the hospital two months later in insulin shock. At 
that time, the previous lesions were entirely healed and only pigmentation remained (fig. 2, right). 
This patient has now been followed 2% months since therapy, and no evidence of recurrence of 
gangrene has been noted. 

Case 3.—A 65 year old Negro woman was admitted to the medical service on May 25, 1950 
because of a painful ulcer on the right foot of three months’ duration. 

This patient had been a known diabetic for 10 years and had been satisfactorily regulated 
through the outpatient department on 45 units of protamine zinc insulin daily. She had been 
given maintenance doses of digitalis for one year because of arteriosclerotic heart disease with 
cardiac decompensation. Azotemia had been present for six months. For approximately three 
years the patient had noted coldness, tingling and numbness of the lower extremities. Inter- 
mittent claudication had been present for over two years. Three months prior to hospitalization 


Fig. 3 (case 3)—Left, extensive, foul-smelling diabetic gangrene in an extremity without 
pulsating blood vessels. Amputation was advised but refused. Right, four months after treat- 
ment there was no evidence of secondary infection. The gangrenous area was demarcated and 
superficial. 


swelling, pain and discoloration of the lateral portion of the right heel were observed. A month 
later this area became necrotic and exuded a foul-smelling, purulent material. Because of the 
severe pain and tenderness, the patient had been confined to bed for 24% months. 

Examination on hospitalization disclosed an obese Negro woman weighing 65 Kg. The oral 
temperature was 37.6 C. (99.8 F.); the pulse rate was 106 per minute; the respiratory rate was 
20 per minute, and the blood pressure was 230/98 mm. Hg. Cardiomegaly was present. On the 
lateral aspect of the right heel and extending to the plantar surface was a foul-smelling necrotic 
area measuring 8 by 5 cm. The central portion of this lesion was greenish black, wet, purulent 
and extremely foul smelling. This was encircled by a zone of exquisite tenderness which was 
exuding purulent material (fig. 3, left). The right lower extremity distal to the midtibial level 
was cold to palpation. It was also edematous and tender. Neither the dorsalis pedis nor the 
posterior tibial artery could be palpated in either extremity. 

The hemoglobin concentration was 11.5 Gm. per 100 ml.; the hematocrit was 26 per cent; the 
white blood cell count was 6,700 leukocytes per cubic millimeter, with the differential count being 
55 mature polymorphonuclear leukocytes, 6 eosinophils, 1 basophil and 38 lymphocytes per 100 
leukocytes. The urine contained glucose (2+) and albumin (2+). A fasting blood sugar value 
was 196 mg. per 100 ml., and the blood nonprotein nitrogen was 92 mg. per 100 ml. 
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After surgical consultation, amputation was advised. However, permission was refused by the 
patient. Therefore, the following regimen was followed: One hundred thousand units of 
streptokinase and 40,000 units of streptodornase were dissolved in 5 ml. of sterile isotonic sodium 
chloride solution, and aureomycin powder ® was added to form a liquid which was applied locally 
to the gangrenous area every 24 hours. Inasmuch as this mixture formed a semipaste within 30 
minutes, no surgical dressing was necessary. During the ensuing 28 days of hospitalization, the 
diabetic state was well controlled and the patient was permitted to be up only in a wheel chair. 
Passive exercises were carried out regularly. 

Since the patient continued to refuse amputation, she was discharged from the hospital after 
four weeks to be observed through the outpatient department. The lesion at that time was dry, 
odorless and essentially nontender to palpation. The entire area of “medical débridement” was 
9.5 by 6.25 cm., with the gangrenous area well demarcated. 

On discharge from the hospital, this patient was instructed to continue treatment at home and 
to return to the clinic each week. However, she was not seen until a month later. At that time 
the lesion showed slight improvement and the patient was able to walk. Again she refused surgical 
intervention, The patient did not return to the clinic and was not seen until Sept. 15, 1950, when 
she was hospitalized in terminal uremia, with a blood nonprotein nitrogen level of 320 mg. per 100 
ml. She died shortly thereafter. At death the gangrenous lesion was dry and demarcated and 


Fig. 4 (case 4).—Left, gangrenous ulcers intermittently present for 32 years. Because of a 
life of semi-invalidism for 15 years, amputation had been repeatedly advised. Right, after six 
months of streptokinase, streptodornase and aureomycin therapy plastic repair was believed 
indicated. The smaller ulcer healed after two months of treatment. 


was not secondarily infected (fig. 3, right). It was the opinion of all consultants that the 
ulceration was not an immediately important factor in this patient’s death. 

Case 4.—A 46 year old Negro man was admitted to the medical service on May 4, 1950 for 
regulation of diabetes mellitus and treatment of two chronic ulcers on the right lower extremity of 
32 years’ duration. 

This patient had been a known diabetic for many years and had been observed at weekly 
intervals in the outpatient department for seven years. While the ulcerations had improved for 
brief intervals during the early years of his illness, use of crutches had been necessary for over 
15 years. Varied forms of local medication had been employed without success. Examination for 
sicklemia and other complicating factors was nonrevealing. There was no history of trauma to the 
lower extremity. For six months prior to hospitalization, this patient’s urine had persistently 
contained glucose (4+). 

Examination on admission disclosed a well developed and well nourished Negro man weighing 
72 Kg. The oral temperature was 37.7 C. (100.0 F.); the pulse rate was 80 per minute; the 
respiratory rate was 20 per minute, and the blood pressure was 116/86 mm. Hg. Covering the 
middle third of the anterior portion of the right lower extremity and almost encircling the leg 
was 2 foul-smelling, wet, necrotic ulceration. This lesion measured 17.5 by 15.0 cm. The sur- 
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rounding tissue was extremely fibrotic so that its consistency resembled that of bone. A second 
small ulceration was located on the dorsum of the right foot. This measured 2.25 by 1.8 cm. and 
was wet, foul smelling and gangrenous (fig. 4, left). Both lesions were tender and quite painful. 
It was impossible for the patient to extend the right lower extremity more than 120 degrees 
because of the scarification which had occurred over the period of 32 years. A roentgenogram of 
the right leg disclosed chronic periostitis of the tibia and fibula. 

The hemoglobin concentration of the blood was 13 Gm. per 100 ml.; the hematocrit was 41 
per cent; the white blood cell count was 10,000, with the differential count being 63 mature 
polymorphonuclear leukocytes, 30 lymphocytes, 6 monocytes and 1 basophil per 100 leukocytes. 
The urine contained glucose (3 +), but results of urinalysis were otherwise within normal limits. 
The fasting blood sugar value was 247 mg. per 100 ml. of blood. 

Although it was the opinion of all that amputation was indicated, the patient refused surgical 
intervention, Since the dorsalis pedis and posterior tibial arteries were pulsatile, the extremity 
warm and the reaction to a histamine flare test positive, it was decided to treat the lesions as in 
the preceding cases. Every 24 hours the ulcerations were treated locally with a liquid mixture of 
400,000 units of. streptokinase and 180,000 units of streptodornase in 10 ml. of tap water to which 
aureomycin powder ® had been added. Inasmuch as a crust would form, the extremity was 


Fig. 5 (case 5).—Left, painful radiation necrosis in a senile diabetic following repeated 
courses of roentgen therapy. Right, after one month of streptokinase, streptodornase and aureo- 
mycin therapy there was epithelization and relief of pain. 


soaked in tepid water every two to three days. The patient was confined to bed for 10 days and 
then was given the freedom of the ward. The diet and insulin regimen were adjusted so as to 
maintain the urine essentially free of glucose with an associated normal blood sugar level. 

There was progressive improvement, until on Nov. 14, 1950 it was the opinion of members of 
the plastic surgery service that grafting was indicated. At this time the smaller ulceration had 
been entirely healed for four months; the larger lesion was no longer infected and had become 
sharply demarcated and superficial (fig. 4, right). The patient was entirely free of pain, could 
walk about the wards without assistance and was able to extend the right lower extremity 
170 degrees. 

Case 5.—This 78 year old white man was seen in the outpatient department on Oct. 14, 1950 
because of a painful ulcer immediately posterior to the angle of the left mandible. The inferior 
portion of the left external ear was also involved. 

From 1944 to 1950 this patient received five courses of roentgen therapy for recurrent 
transitional cell carcinoma of the skin posterior to the angle of the left mandible. After the last 
series of treatments in June and Juiy 1950, extensive necrosis occurred with severe associated 
discomfort. Even the movement of air produced exquisite pain. This patient had mild diabetes 
which had been satisfactorily regulated with diet alone for several years. When he was seen in 
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the medical clinic, arrangements had already been made by the radiologist for extensive surgical 
excision. However, the patient refused surgical treatment. Because of the severe pain, it was 
feared that addiction to opiates was likely. 

Examination disclosed a senile white man, weighing 77 Kg., who was obviously agitated 
and in pain. The oral temperature was 37.4 C. (99.4 F.) ; the pulse rate was 80 per minute, and 
the blood pressure was 132/90 mm. Hg. Posterior to the angle of the left mandible was a wet, 
necrotic ulceration measuring 1.75 by 1.6 cm. Surrounding this area was a tender, erythematous 
zone 1.9 em. in diameter. Another small area of wet necrosis, measuring 0.5 cm. in diameter, 
was located on the inferior aspect of the left external ear. The surrounding area of the ear was 
red, edematous and quite tender (fig. 5, left). 

The urine contained glucose (1+) and albumin (1 +). The fasting blood sugar value was 
160 mg. per 100 ml. 

In view of the excellent results using “medical débridements” in the preceding cases, it was 
decided to employ a similar therapeutic regimen in this instance. The patient was treated 
entirely on an ambulatory basis. Four hundred thousand units of streptokinase and 150,000 units 
of streptodornase were dissolved in 3 to 4 ml. of tap water. To this, aureomycin powder ® was 
added, and this mixture was applied locally by the patient’s daughter every 12 hours for 10 
days, then daily for 28 days. Thereafter, only aureomycin ointment was employed to prevent 
infection. 

There was a progressive diminution of pain; in one week all evidence of secondary infection 
had disappeared. After one month use of streptokinase and streptodornase was discontinued, as 
there was definite evidence of epithelization (fig. 5, right). At present, four weeks after the 
completion of treatment, the lesion is painless, though moderately tender, and epithelization is 
complete. The involved area on the ear has entirely disappeared. 


‘ COM MENT 


Gangrene is one of the commonest and most serious complications of diabetes 
mellitus. Because of the underlying vascular changes, advances in the conservative 
therapy of this condition have not been striking. It has been recognized that if 
the gangrenous area is superficial and demarcated with adequate circulation to the 
involved part nonoperative therapy is justified. Failure to obtain satisfactory 
response, however, is a definite indication for surgical intervention as soon as 
possible. Close cooperation between internist and surgeon is essential. 

Frequently operation is impossible; surgical treatment may be refused by the 
patient, as in the third and fourth cases in this series. Often a life of semi- 
invalidism is preferred to amputation. Again, surgical measures may be contrain- 
dicated by the patient’s physical condition; for even with recent medical and 
surgical advances postoperative complications constitute one of the most frequent 
causes of death in diabetes. 

Because of the unsatisfactory status of the conservative therapy of diabetic 
gangrene, we decided to investigate the effectiveness of two enzyme preparations 
obtained from hemolytic streptococci—streptokinase and streptodornase. In three 
instances the results were excellent. There were rapid relief of pain and epitheliza- 
tion of the involved area. In one case in the series (case 3) the prognosis with 
conservative therapy was obviously hopeless, but amputation was refused by the 
patient. The results obtained with the use of streptokinase, streptodornase and 
aureomycin were astonishingly good. In another instance (case 4) it was initially 
believed by all that conservative therapy was futile, inasmuch as two ulcerations 
had been present (with only brief periods of improvement) for 32 years. Never- 
theless, in six months progress was sufficient to warrant members of the surgical 
service recommending plastic repair. The fifth case in this series is of particular 
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interest. In this instance extensive and painful radiation necrosis occurred in a 
senile diabetic. Epithelization and relief of pain shortly followed the institution 
of local therapy with streptokinase, streptodornase and aureomycin. 

In all but the first case, streptokinase and streptodornase were combined with 
aureomycin powder ® to give a liquid, which shortly after local application formed 
a semipaste. This removed the necessity for a surgical dressing, was comfortable 
and controlled or prevented secondary infection. Wet soaks were required every 
second or third day to permit adequate penetration of the lesion by the medicament. 

In no instance were toxic reactions to streptokinase and streptodornase noted. 
The local application of these enzyme preparations with, or without, aureomycin is 
quite simple. Therefore, treatment may be carried out at home by the patient 
or members of his family. 

The evaluation of any conservative therapy in diabetic gangrene is difficult. 
The improvement in these patients was undoubtedly aided by the regulation of diet 
and insulin dosage, administration of supplementary vitamins, control of physical 
activity and treatment of secondary infections. However, there can be little doubt 
that the clinical results were essentially due to “medical débridement” using 
streptokinase and streptodornase. Especially was this obvious in the patient with 
radiation necrosis. It appears that streptokinase and streptodornase are of great 
value in the conservative treatment of diabetic gangrene. 


SUMMARY 


Gangrene occurring in diabetics was treated with streptokinase and strepto- 
dornase in five cases. In four instances aureomycin was also applied locally. 


Excellent results were obtained in three cases, and definite improvement was noted 
in the remaining two. There has been no evidence of recurrence of gangrene. In 
one case of radiation necrosis there was excellent response. It appears that “medical 
débridement” using streptokinase and streptodornase is of value in the conservative 
treatment of diabetic gangrene. 





VILLOUS TUMOR OF THE STOMACH 


Clinical Review and Report of Two Cases 


L. WALK, M.D. 
ESKILSTUNA, SWEDEN 


HE VILLOUS tumor or cauliflower-like papilloma of the stomach, of 

which there are 51 published cases at the time of this report, has not been 
consistently differentiated from the ordinary polyp, probably because histologically 
both are adenomas. Even the term papilloma, with reference to the stomach, has 
been used for both, and this has been confusing. As shown in the following 
article, a differentiation of the villous tumor is to be desired because of the dif- 
ferent clinical appearance and a higher rate of malignant change as compared with 
ordinary polyps. As methodical identification was not found even in a special study 
on the villous growth,’ the case material in the literature had to be scrutinized. 
Only typical cases have been included in the present publication. Furthermore, 
two cases observed by me are reported, and, for the first time, a clinical review of 
this rare growth is given. 

In addition to the typical cases analyzed in this article, there are borderline 
cases not showing the usual villous surface but still differing from ordinary polypous 
growths.? Also a case of unusual papillomatosis has been reported. In this case a 
narrowing of the antrum was observed roentgenologically and gastroscopically, but 
no typical villous tumor was seen; histologically, an excessive thickening of the 
antral mucosa, the surface of which was irregular, and intra-acinous papilloma- 
tosis, such as is found in ordinary villous growths, were present.* 


CLINICAL REVIEW 


It has been stated that a villous tumor frequently becomes malignant. Yet a 
number of case reports have been published in which the growth was said to be 
benign. In these, however, the follow-up observation was short or the diagnosis 
was based on histological changes only. For instance, on one occasion the patient 
was free of complaints for 10 months after the operation.‘ In two further cases * 


From the Roentgen Department (O. Sandstrém, M.D., head) and the Surgical Department 
(H. Wahren, M.D., head), Central Hospital. 

1. Marre, P.: Contribution a l’étude des tumeurs villeuses de l’estomac, Thesis, Paris, 1942 
(bibliography). 

2. (a) Ikle, A.: Beitrag zur Klinik und Pathologie der papillaren Schleimhautgeschwiilste 
des Magens ( Magenpapillome), Helvet. chir. acta 14:435-461, 1947 (bibliography). (b) Marre.* 

3. Cain, A., and Cattan, R.: Etude d’un cas de tumeur villeuse de l’estomac, Arch. d. mal. 
de l'app. digestif 27: 1009-1024, 1937. 

4. Rothe, H.: Uber einen weiteren Fall von gastroduodenaler Invagination bei Polyposis 
ventriculi, R6ntgenpraxis 13:104-107, 1941. 

5. (a) Heinz, H.: Uber Polyposis ventriculi, Beitr. z. klin. Chir. 93:228-250, 1914. (b) 
Schulze, F.: Zur Diagnose des gutartigen solitaren Magenpapilloms, Arch. f. klin. Chir. 
139: 198-203, 1926. 
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new complaints developed at the end of an observation period of 11% to two years; 
in the one abdominal pains were interpreted as due to adhesions, in the other 
there was a grave anemia. In five cases no follow-up study has been reported, and 
the diagnosis was based on histological changes.* In the remaining eight cases the 
tumor was seen on autopsy (this is half of all autopsy cases), death occurring 
from some other disease than malignant growths.’ There is not sufficient proof 
to warrant considering a villous tumor as benign, even when a histological exam- 
ination has not disclosed any infiltrating growth. As much as can be concluded 
from the case material available at present, it begins as a benign tumor, soon show- 
ing chronic inflammatory changes and developing a state of chronic tissue irritation 
which, sooner or later, is liable to become malignant. 


Taste 1.—Villous Tumor in Various Age Groups; Analysis of Forty-Eight Cases 








Cases Showing Malignant 
Number Changes Histologically 
Age of of — — --- 
Patient, Yr. 
to 
to 5 
to 


No. 


to 


TaBLeE 2.—Histological Malignant Changes in Villous Tumors of Various Size; Analysis 
of Fifty Cases with a Total »f Sixty-Seven Tumors 





Number Histological 
Size of of Malignant 
Tumor, Cm. Tumors Changes, % 


1 to : 12 
3 23 
4 20 
7 12 

The occurrence of the tumor in various age groups is seen in table 1; the 
incidence of malignant growth, as noted histologically, has been independent of 
the patient’s age. Malignant changes have often been found in tumors less than 
2 cm. in size, and they have increased in frequency with the size of the tumor 


(table 2). In some cases malignant changes seem to develop late. This would explain 


6. (a) Botticher: Magenpapillom, Med. Klin. 21:488, 1925. (6) Borrmann, R.: Geschwiilste 
des Magens, in Henke, F., and Lubarsch, O.: Handbuch der speziellen pathologischen Anatomie 
und Histologie, Berlin, Springer-Verlag, 1926, vol. 4, p. 1. (c) Ikle.28 (d) Rosenbach and Dis- 
qué Jr.: Die Adenomatose des Magens und ihre Beziehung zum Carcinom, Arch. f. klin. Chir. 
124:28-48, 1923. (e) Udaondo, B. C.; Cabanne, E., and Pedace, A.: Pélipo velloso del estémago, 
Prensa méd. argent. 31:1914-1917, 1944, 

7. (a) Alin, E.: Adeno-papilloma ventriculi, Upsala lakaref. forh. 19:177-181, 1883-1884. 
(b) Cornil: Note sur deux observations de polypes muqueux de l’estomac, abstracted, Gaz. d. 
hép. Paris $7:77-79, 1864. (c) Ikle.28 (d) Israel, O.: Uber die ersten Anfange des Magen- 
krebses, Berl. klin. Wehnschr, 27:649-653, 1890. (e) Skliffosowsky, P.: Uber gutartige papil- 
lare Geschwiilste der Magenschleimhaut, Virchows Arch. f. path. Anat. 153:130-138, 1898. 
(f) Watanabe, R.: Uber gutartige papillire Geschwiilste der Magenschleimhaut, Arch. f. 


Verdauungskr. 7:15-22, 1901. 
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the fact that some tumors reached a considerable size still showing no malignant 
changes histologically. A notion of the slow growth is obtained from table 3. 

The appearance of the specimen in cases with and without malignant tendencies 
has, in general, been the same. Mostly the malignant changes have occurred in 
the central area or at the stalk of the tumor. Total malignant transformation has 
been noted on one occasion.* In one malignant growth there was a bulging area °; 
in another the villosities were quite irregular in size.’° Malignant ulcerations of 
the gastric wall have been noted in the vicinity of a villous tumor.’ On one occasion 
there was a typical shallow ulcerated carcinoma with remnants of a villous growth 
in the vicinity.’* Infiltration of the gastric wall in the vicinity of a villous tumor ** or 
a smal! nodular cancer in another part of the stomach has occurred.”4 This is of 
interest in connection with gastroscopy, in which sufficient experience is not yet 


available. 


Taste 3.—Cases of Villous Tumor, Demonstrating the Slow Growth 





Sex; Time of Histological 
Author Age Observation Enlargement in Size Changes 
Bétticher,®* 1925..............- ”, 76 Palpable tumor From size of apple to Evidently benign 

for 5 yr. that of man’s fist 
(220 Gm. in weight) 
Roentgen diag- From size of small Fibroepithelioma ; 
nosis of tumor apple to 7x 4x 2em.; no infiltrating 
5 yr. before 2 growths (size ofcherry growth 
and chestnut) were de- 
tected which had not 
been recorded before 
Moulonget,? 1942.:........... *, 67 Indurated pre- At second operation Benign villous 
pyloric tumor at tumor was 3 em.; tumor; eareino- 
operation (no rigidity and ulceration matous ulceration 
resection per- of gastric wall in 
formed) 2 yr. vicinity 
before 
Ikle,?* 1947, case 5.............- F, 43 Gastroenteros- At second operation Malignant (me- 
tomy 15 yr. be- palpable tumor the tastases 3 yr. 
fore; no palpa- size of a mandarin after operation) 
tory findings at 
operation 


Rothe,* 1941 


The clinical findings have usually been dominated by a grave anemia. The 
complaints have begun gradually. In two cases there were no other symptoms on 
admission.'* On 12 occasions, including my own cases, there were vague gastric 
complaints.** This group even includes a case with a typical penetrating gastric 


8. Davidovitch, S.; Popovitch, B., and Petkovitch, S.: Les tumeurs villeuses de l’estomac, 
Arch. d. mal. de l’app. digestif. 30:11-22, 1941. 

9. Erdélyi, J.: Papillares Adenom des Magens, Fortschr. a. d. Geb. d. R6éntgenstrahlen 
37:172-174, 1928. 

10. Brulé, M.; Cain, A.; Moulonget, P.; Hillemand, P., and Aubrun, W.: Les tumeurs 
villeuses de l’estomac, Presse méd. 44:482-485, 1936. 

11. (a) Charrier, J.; Gutman, R. A., and Bertrand, J., cited by Marre. (b) Moulonget, 
M. P.: Tumeur villeuse de l’estomac, Arch. d. mal. de l’app. digestif 31:244-248, 1942. 

12. Konjetzny, G. E.: Der Magenkrebs, Stuttgart, Ferdinand Enke, 1938, fig. 129. 

13. Vogt, A.: Gleichzeitiges Auftreten eines malignen Magenpolypen mit Invagination in 
das Duodenum und eines Magenkarzinoms, Réntgenpraxis 13:409-414, 1941. 

14. (a) Brunn, H., and Pearl, F.: Diffuse Gastric Polyposis—Adenopapillomatosis Gastrica, 
Surg., Gynec. & Obst. 48:559-598, 1926. (b) Joueux, M. R.: Anémie grave par tumeur 
villeuse médiogastrique en voie de dégénérescence maligne, Mém. Acad. de chir. 73:25-30, 1947. 

15. Botticher.** Davidovitch and others.8 Erdélyi. Heinz.5® Ikle.28 Rosenbach and 
Disqué.*4 
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ulcer." In a further 18 cases ** epigastric pains were reported, varying in character 
and intensity from case to case and sometimes associated with vague gastric 
sensations. Usually continuous, the complaints were in one instance periodic, with 
intervals of five to six months, resembling those of gastroduodenal ulcer.” Pains 
resembling those of ulcer were recorded on two occasions.'’ In four cases, however, 
diarrhea was the dominating symptom.'* The length of the anamnesis has varied 
considerably, from about one month to five years, and in some cases even to 15 
years. The clinical findings are analyzed in table 4. 


TABLE 4.—Clinical Symptoms and Signs on Admission (Description in Text) 








Symptoms and Signs * Incidence, % Comment 

Weakness 

Paleness noted by patient 

Loss of weight 

Vague gastric sensations 5 Oppression, rotation, sensation of a mass in the upper 
abdomen or of void; in some cases gastric pains devel- 
oped later 

Gastrie pains § Indefinite pains, varying from case to case, relieved by 
food or oceurring some hours after meals, exceptionally 
at night 

te rere rrr rrr Tiny yer 

Vomiting Hematemesis was observed in 1 case 


Diarrhea Exeept for this, irregular stools were noted in some 
eases 


‘Tarry stools 
Sensation of food stoppage This was a case of subeardiac villous tumor 


Family anamnesis of gastric disease Ya. 3 Statements on the family history were available in 10 
cases only 


Hemoglobin content below 41% 


Hemoglobin content 41 to 79% 27 Only 23% of all cases had hemoglobin values of 80% or 
more 


Epigastric tenderness 

Palpable tumor 

Gastric achylia 

Tumor particles in gastric contents. 
Occult blood in stools 


Enlarged liver j Observed in a case of malignant villous tumor, and in 
another of semimalignant tumor associated with per- 
nicious anemia 


Urobilinuria Statements available in 7 cases only 


leterus Observed in 2 eases (icterus caused by gallstone; slight 
ieterus in a case of pernicious anemia combined with sec- 
ondary anemia) 


Cachexia (including cases of consid- 
erable loss of weight) 22 


* Analysis of 36 cases (blood counts were available in 22 and statements on gastric acidity in 20 cases). 


16. (a) Brulé and others.1° (56) Calo, A.: Contribution a i’étude des polyadénomes gastri- 
ques, Arch. d. mal. de l’app. digestif 24:235-273, 1934. (c) Charrier and others.118 (d) Chos- 
rojeff, G. O., cited by Heinz.5@ (e¢) Christoffersen, N. R.: Pernicious Anemia Subsided After 
Removal of Adenoma of the Stomach, Acta med. Scandinav. (supp.) 59:163-172, 1934. (f) 
Davidovitch and others. (g) Heinz.5® (h) Marre.1 (i) Moulonget.11» (j) Rachet, J.; Busson, 
A.; Marin, J., and Rey, M.: A propos d’un cancer villeux de l’estomac, Arch. d. mal. de l’app. 
digestif 35:231-233, 1946. (k) Riviére, V.: Adénomes gastriques et dégénérescence maligne, 
Thesis, Algiers, 1935. (1) Rosenbach and Disqué.*4 (m) Rothe.* (n) Schulze.5» (0) Udaondo 
and others.*e (p) Vogt.1% (q) Watanabe.’f 

17. Moulonget.'1» Rachet and others.!*i 

18. (a) Alin.7@ (b) Le Gac, P.: Un cas de tumeur villeuse de l’estomac traité par gastrec- 
tomie totale, Bull. et mém. Soc. chir. Paris 38:184-186, 1948. (c) Miller, T. G.; Eliason, E. 
L., and Wright, V. W. M.: Carcinomatous Degeneration of Polyp of the Stomach, Arch. Int. 
Med. 46:841-878 (Nov.) 1930. (d) Skliffosowsky.7¢ 
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On one occasion a cerebral metastasis of a villous tumor dominated the clinical 
findings.’® 

In the remaining 11 cases there was some other disease, such as cancer in 
another part of the stomach,*’ icterus and obstruction of the cystic duct by a gall- 
stone,” granulocytopenia (agranulocytic angina) and bronchopneumonia,”* heart 
disease and bronchopneumonia,** heart disease,** pleural empyema,’® chronic 
nephritis,?* hemiplegia,’® cerebral embolism,"* or tuberculous arachnitis.“¢ In five 
cases in the literature no clinical statements were available. 

The anemia is probably caused by loss of blood over a long time. A villous 
tumor is usually vascular, and its immense surface is continuously irritated by the 
gastric contents. Tarry stools have been frequent; this indicates anemia due to 
bleeding rather than toxicity. Occult blood in the stools has been found in most 
cases on a single examination,** continuously on repeated examinations * or 
continuously after a negative reaction at the beginning of hospitalization.** On 
the other hand, negative reactions for blood, even on repeated examination, have 
been reported.** Severe and sudden hemorrhages leading to shock, as in gastro- 
duodenal ulcer, have apparently not been observed. It is difficult to decide whether 
successive loss of blood has caused death. There are cases with indefinite findings 
at autopsy.”7 In one of them the hemoglobin concentration was 27 per cent ™*; in 
the remaining cases no blood counts were available, but in one instance universal 


anemia was noted at the autopsy." In one of these cases chronic parenchymatous 


nephritis was noted, apparently without being considered the most important 


anatomic finding.“ No metastases were recorded in these cases. 

In most cases there was gastric achylia. On one occasion free acidity was 
reported “f; in a further case with preoperative achylia, free acid could be demon- 
strated after the removal of the tumor.** 

Most villous tumors, the consistency of which has been stated, were soft. In 
my cases the consistency was quite different from that of ordinary gastric tumors. 
On many occasions the usually soft consistency on palpation and the great mobility 
of the stomach have probably been confusing. Growths up to 8 cm. in size in the 
lower part of the stomach have thus escaped detection. The smallest tumor detected 
on palpation measured 3 by 4 cm."*; on one occasion, a tumor only 2 by 3 cm., 


19. Versé, M.: Uber die Entstehung, den Bau und das Wachstum der Polypen, Adenome 
und Karzinome des Magen-Darmkanals, Arbeiten aus dem pathologischen Institut, Leipzig, 
1908, vol. 1, part 5. 

20. Mouchet, A.; Debray, C., and Deperrat, B.: Tumeur villeuse bénigne de l’estomac chez 
un sujet porteur d’un néoplasme médiogastrique, Arch. d. mal. de l'app. digestif 38:266-273, 1949. 

21. Chiari, H.: Uber Intususception des Magens, Prag. med. Wchnschr. 13:221-223, 1888. 

22. (a) Mauler, R.: Sur un cas d’adénopapillome de l’'estomac: Inaug. Diss., Geneva, 1898. 
(b) Piquet and Desbiez: Tumeurs villeuses de l’estomac, Lyon méd. 167:46-47, 1942. 

23. Korchow, W. J.: Zur Frage der multiplen Papillargeschwiilste des Magens, Arch. f. 
klin. Chir. 176:735-743, 1933. 

24. Brunn and Pearl.1#® Davidovitch and others.§ Ikle.28 Marre. Udaondo and others.* 

25. Erdélyi.® Miller and others.1%¢ Rosenbach and Disqué.®4 

26. Brulé and others.1° Calo.16> Christoffersen.16e Rothe.* 

27. Alin.7@ Heinz.5@ Skliffosowsky.7¢ Watanabe.7f 
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associated with a malignant ulceration of the gastric wall in the vicinity was pal- 
pated.“ Even at operation it was difficult to identify a villous tumor of the size of a 
mandarin.** Villous tumors of hard consistency *® have been malignant. 

Roentgenologically, the villous surface can be identified in many published 
cases. Lack of familiarity with this rare tumor, which is not mentioned in hand- 
books of roentgen diagnosis, seems to be responsible for the fact that usually the 
diagnosis of simply a papillomatous or polypous growth has been made. The 
characteristic surface, resembling soap bubbles (mousse de savon) on roentgeno- 
grams, will probably establish the diagnosis in most cases. In one case an ulceration 
of the gastric wall at the site of the tumor was visible.’ 

Gastroscopy was performed on three occasions, my observation included. In 
one a characteristic polypous growth was reported.*© In the other a mediogastric 
cancer was seen; the subcardiac villous tumor could not be visualized.2” In my 
patient the visible part of the tumor appeared to be oval; the villosities were close 
together, giving the impression of an unusual clefted surface. In the air-filled 
stomach the fine and soft villosities do not float freely as in water or in barium 
sulfate suspension on roentgenoscopy, and careful inspection is necessary. This is 
confirmed by the photograph of the specimen from my second patient (fig. 2C), 
showing the villosities close together and in some areas scarcely visible. 

Operation was performed in 33 cases in the literature. Visible metastases in 
the liver were found in one case ** and enlarged or indurated glands in eight cases, 
in three with metastases *° and in the remaining cases with chronic inflammation 
only.** In most cases the stomach was mobile. On two occasions there were 
adhesions of the tumor area to the surrounding tissues * or diffusely between the 
abdominal wall and the omentum, liver and stomach‘; in a further case of sub- 
cardiac villous tumor there was even a great infiltrating cancer in the midpart of 
the stomach which was fixed to the mesocolon.?® Resection, however, could be 
performed in these cases. 

Resection of the stomach was performed in 24 cases. In the remaining nine 
the innocent appearance of the tumor led to gastrotomy and excision of the tumor 
only *?; not less than five of these growths, however, were found to be malignant 
histologically. As seen from this, excision is not justified and resection should be 
performed in all cases. 

The prognosis in the surgically treated cases would be expected to be better 
than in cases of ordinary cancer, as a villous growth frequently is only precancerous. 
On the other hand, most villous tumors cause an anemia which, if observed in a 
case of ordinary cancer, would make the surgeon hesitate to operate. Preoperative 
blood transfusions were given in many cases. Massive blood transfusions, together 
with prolonged medical treatment, however, have apparently not been sufficiently 
used. As mentioned before, there are cases in which no metastases were to be 


28. Heinz.5@ Ikle.2@ 

29. Calo.16 Davidovitch and others. Marre.1 Mauler.?28 

30. Borrmann, R.: Das Wachstum und die Verbreitungswege des Magenkarzinoms vom 
anatomischen und klinischen Standpunkt, Jena, 1901. Marre.* 

31. Brunn and Pearl.14@ Calo.1®> Charrier and others.148 Davidovitch and others.’ 
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seen at the autopsy, death occurring from some other cause, and on several occasions 
the autopsy observations were minimal. Thus, anemia in itself would not contra- 
indicate operative treatment after proper preparation of the patient. 


The postoperative results are summarized in table 5. 


In cases in which 


metastases developed, the clinical findings were the same as in ordinary gastric 
cancer. On one occasion a cerebral metastasis was reported.’® 


TasLe 5.—Patients with Villous Tumor Observed for at Least One Year After Operation 








Time of 


Obser- 


Author vation 


Borrmann,®® 1901...... padadabionne 18 mo. 


Heinz,5* 1912, case 1 


Brunn and Pearl,*** 1926, case 3... 


Schulze,5” 1926 


Miller and others,**¢ 1930, case 5... 


Christoffersen,1** 1934 


Riviére,1®* 1942, case 33. 
Marre, 1942, case 7 


Ikle,2* 1947, case 4 


Sex; 


Operation and 
Histological 
Changes 
Resection; malignant 
adenoma 
Excision; benign 


Excision; papillary 
adenocarcinoma 


Excision; benign 


Sleeve resection; 
undergoing malignant 
changes 


Excision; adenoma, 
doubtful beginning 
malignant changes 


Resection; malignant 
tendency 

Resection; malignant 
Excision malignant 


Resection; malignant 


Excision; adenocar- 
cinoma 


Results 
Death from unknown cause 


Grave anemia 1% yr. after 
operation; amelioration, but 
hemoglobin value of only 
81% at end of 2d yr. 


13 mo. after operation loss 
of weight, anemia, abdom- 
inal mass, local recurrence 
in stomach 

New gastric complaints in- 
terpreted as due to adhesions 
Extensive recurrence (fixed 
abdominal mass; enlarged 
irregular liver) 

No complaints except for 
slight edema of ankles 


Good general condition; 
no complaints 

Excellent health; no more 
anemia 

Epigastric mass; anemia; 
local recurrence ia stomach 
Death (anemia, cachexia, 
enlarged liver) 

Resection of stomach 1 yr. 
after first operation; no 
local malignant signs 





OF CASES 


REPORT 


The following two personal observations are reported. 


Case 1.—A man, aged 62, an industry chief, whose father had died of gastric disease, was 
formerly healthy. From the age of 45 the patient had been examined yearly by a physician; 
slight anemia had sometimes been noted, for which he had taken iron preparations. This year 
an anemia of 50 per cent was discovered. Some tiredness, dyspnea on exertion and tinnitus 
were also present. Discomfort was noted after ingestion of roasted, fat or spiced meals and 
apples but scarcely any gastric pains. Slight constipation was present. During the past winter 
he complained of slight paresthesias of the lower extremities. After two weeks of iron medication 
there was some amelioration. For some 30 years the patient had noted subcutaneous nodules 
¥Y2 to 1 inch (1.3 to 2.5 cm.) in diameter. Urination was somewhat frequent. For many years 
there was occasional anal prolapse. 

On admission the patient’s general condition was good. He was 173 cm. tall and weighed 
78 Kg. No abdominal tenderness was found, and except for the subcutaneous nodules, interpreted 
as von Recklinghausen’s disease (neurofibromatosis), the physical examination revealed nothing 
abnormal. The blood pressure was 155/100 mm. Hg. Laboratory examination revealed achylia 
refractory to histamine and occult blood in the stools. The hemoglobin concentration 
was 58 per cent, with 3,200,000 erythrocytes, 6,000 leukocytes and 198,000 thrombocytes 
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(platelets) per cubic millimeter. Reticulocytes numbered 0.8 per cent. The sedimentation rate 


Roentgen examination on March 19 disclosed a polypous tumor 


was 3 mm. (Westergren). 
The 


of the antrum, measuring 9 by 5 cm., which could be moved about 2 cm. on palpation. 
pedicle seemed to be unsually narrow; it was localized in the distal portion of the antrum at 
the lesser curvature (fig. 1). Except for its high position, enabling palpation of its lower part 
only, the stomach was otherwise normal. Gastroscopically (March 30), there was mucosal 
The tumor could be inspected at a long distance only, as the instrument was stopped 


atrophy. 
It was oval, showing an unusual clefted surface. 


by a cascade of the fornix. 
The operation (April 1) revealed a great cauliflower-like tumor of very soft consistency on 


palpation. Resection of the distal part of the stomach was carried out. Histological examination 
revealed a papilloma, with irregular and atypical glandular formations, which, in some areas, 


Fig. 1 (case 1).—Villous tumor of the antrum (4) and detail roentgenogram of the villous 
surface (B). Specimen obtained on resection (C) in cross section after fixation (D), showing 
a whitish fibrous central area and gray villosities (description in text). 


were precancerous. Infiltrating growth could not be demonstrated. No neurofibromatous 


structures were observed. 

After the operation there was urinary retention. 
pubic transvesical prostatectomy (May 9), was performed. 
prostate revealed benign adenomatous hyperplasia. Recovery was uneventful. 

On Nov. 14, 1950, 1% years after the operation, the patient was examined for urinary 

He had no gastric symptoms, and the physical examination revealed no abnor- 
The hemoglobin concentration was 88 per cent, with 4,400,000 erythrocytes and 


Vasectomy (April 25), followed by supra- 
Histological examination of the 


complaints. 
malities. 
5,200 leukocytes. 

Case 2.—A woman, aged 69, for 20 years had had complaints referable to the heart for which 
she used digitalis periodically. For 10 to 15 years somewhat liquid but not frequent stools 
were noted. There was a loss of weight of 5 Kg. during the past half-year, during which time 
she had received a strict diet and had used hydrochloric acid. There were no pains, ructus or 


pyrosis. 


“CATR, 


; 


Ae easily 
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On admission the patient was slightly cachectic, weighing 47.8 Kg. Her general condition 
was good. The blood pressure was 210/120 mm. Hg. Electrocardiography revealed auricular 
fibrillation and low voltage. The liver was 5 cm. below the costal arch. No tumor was to be 
palpated. The hemoglobin concentration was 78 per cent, with 4,100,000 erythrocytes and 6,100 
leukocytes. The blood sedimentation rate was 10 mm. Examination of the urine disclosed nothing 
abnormal. Roentgen examination (Nov. 3) revealed a polypous growth with a narrow pedicle 
in the prepyloric area; the growth, measuring 5 by 4 cm., was projecting into the dilated 
duodenal bulb (fig. 2). 

The operation (Nov. 22) disclosed a cauliflower-like tumor of relatively soft consistency 
on palpation. Partial resection of the stomach was carried out. Histologically, there were 
adenomatous glandular proliferations which, in some areas, were irregular and atypical. No 
infiltrating growth was observed. 


Fig. 2 (case 2).—Villous tumor, with pedicle in prepyloric area, projects into the duodenal 
bulb (A) ; detail roentgenogram of the villous surface (B). Specimen obtained on resection (C) 
in cross section (D)), showing the typical structure with a whitish stalk to which the fine 
villosities are attached. 


The postoperative course was uneventful for the first two days. Then, however, symptoms 
of pulmonary embolism developed, leading to death. Emboli and multiple lung infarcts were 
seen at autopsy. 

In the first case, in which von Recklinghausen’s disease had been suspected 
clinically, the finding of a villous instead of an oval tumor would have allowed the 
statement that there was no benign neurofibroma but a growth of the character 
which has been discussed above. The second case, with the tumor invaginated in 
the duodenal bulb, is of interest because of the paucity of abdominal symptoms ; the 


patient had been admitted mainly because of loss of weight and heart complaints ; 
colicky pains had not been reported at any time. Duodenal invagination of a 
villous tumor was noted in two cases in the literature. In the first, there were 
periods of invagination of a pedunculated tumor at the smaller curvature at the 
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angulus, thus at considerable distance from the pylorus; attacks of intense pain 
were reported in this case.* In the other, the growth was 8 cm. from the pylorus, 
apparently on the greater curvature ; in this case the clinical findings were obscured 
by icterus, obstruction of the cystic duct by a gallstone and distention of the gall- 
bladder.” 
SUMMARY 

A clinical review of the villous tumor of the stomach is given, and two personal 
observations of this rare disease are reported. The villous tumor should be differ- 
entiated from ordinary polypous growths because of its different clinical aspect 
and its higher rate of malignant change. Its designation in some cases in the 
literature as benign is misleading. Apparently a villous tumor begins as a benign 
adenoma, but sooner or later it becomes malignant. Thus, resection of the stomach 
should be performed; simple excision of the tumor is not justified. The grave 
anemia associated with villous tumor is caused mostly by loss of blood; it is not 
a sign of a spread of the malignant growth. 
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HE RECOGNITION of a possibly specific renal lesion developing in treated 

diabetics is due to Kimmelstiel and Wilson.' They observed at autopsy a 
hyalinization of the intercapillary connective tissue of the glomeruli in seven 
diabetic patients who during life had shown evidence of renal dysfunction. This 
finding has been fully confirmed by a number of American workers and in this 
country by Gauld, Stalker and Lyall? and Hall.* 

The clinical syndrome associated during life with the specific kidney lesion 
comprises hypertension, albuminuria and retinopathy; edema is a less constant 
finding. Death usually occurs either from a cardiovascular accident or from 
uremia. Most writers on this subject* agree that the presence of the lesion at 
autopsy may be anticipated during life with a fair degree of certainty if the above 
clinical syndrome is noted in a patient with long-standing diabetes and in whom 
there is no previous history of renal disease. On the other hand, the lesion may be 
seen at autopsy in diabetics in whom during life none of the clinical features has 
been recognized.’ Albuminuria is the most constant sign, although cases have been 
reported in which there were only traces of albumin in the urine but with severe 
hypertension and retinopathy. The hypertension varies in its severity, and this 
and the degree of retinopathy bear no relationship to each other or to the amount 
of albumin in the urine. Although the age of most of the patients reported on 
has been above 50 years, the duration of the diabetes is of greater importance in 
the development of the condition than the actual age of the patient. The differen- 
tial diagnosis during life between this specific diabetic nephropathy and nephritis, 
malignant hypertension or other nonspecific renal lesion coexistent with diabetes 





may be extremely difficult, if not impossible. 


From the Diabetic Department, King’s College Hospital and the Department of Chemical 
Pathology, King’s College Hospital Medical School. 
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This paper describes the results obtained when nine diabetic subjects believed 
on clinical grounds to be suffering from diabetic giomerulosclerosis were studied 
by the newer methods devised for the investigation of renal function by Smith 


and his co-workers.® 


RECENT METHODS FOR THE INVESTIGATION OF RENAL FUNCTION 


The formation of urine involves a passive ultrafiltration of the plasma through 
the glomeruli brought about by the hydrostatic pressure of the blood. The com- 
position of the glomerular filtrate is then modified during its passage through the 
tubules by active reabsorption of water electrolytes and essential metabolites, such 
as glucose, and by a specific excretion of certain substances by the tubules. 
Methods are now available for the quantitative measurement in the normal human 
subject of the rate of glomerular filtration, of the separate capacities of the tubules 
for reabsorption and for excretion and, under certain conditions, of the flow of 
plasma through the kidney. 

Mgller, McIntosh and Van Slyke’ first introduced the concept of the renal 
clearance and defined it as the maximum volume of blood per minute whose content 
of a substance may theoretically be completely removed on passage through the 
kidneys. Only in the case of a substance completely cleared from the blood by its 
passage through the kidney has the clearance any real physical relation to a 
definite volume of blood. Nevertheless, even with substances not completely 
cleared the concept of the clearance may be of the greatest practical value. Mller, 
McIntosh and Van Slyke studied the clearance of urea which is equally distributed 
between the red cells and the plasma. The substances with the clearance of which 


this paper is concerned are not distributed equally between cells and plasma, and, 
since the plasma, rather than the red cells, is involved more directly with urine 
formation, only plasma clearances will be considered. It is a simple matter to 


measure the plasma clearance of a substance since plasma clearance is by definition 
equal to the amount of the substance excreted per minute in the urine divided by 
the concentration in the plasma. 

There is good reason to believe that in normal man inulin and mannitol are 
neither excreted nor absorbed by the tubules. The amount of inulin or mannitol 
in milligrams appearing in the urine per minute must then equal the amount 
produced per minute in the glomerular filtrate. This amount divided by the 
concentration of inulin or mannitol in milligrams per milliliter in the glomerular 
filtrate must equal the volume in milliliters of glomerular filtrate produced per 
minute. Since the concentration in the filtrate is sensibly the same as that in the 
plasma the glomerular filtration rate equals the amount of inulin or mannitol 
excreted per minute divided by the plasma concentration. This is the inulin 
clearance. 

Many substances have clearances numerically greater than the glomerular 
filtration rate because tubular excretion results in a more complete clearance of 
the plasma than can be caused by glomerular filtration alone. Such substances as 
iodopyracet injection U. S. P. (diodrast®) and paraaminohippuric acid (P.A.H.), 

6. Smith, H. W.: Lectures on the Kidney, read before the University of Kansas School of 
Medicine, Lawrence, Kan., Univ. of Kansas Press, 1943. 

7. Mgller, E.; McIntosh, J. F., and Van Slyke. D. D.: J. Clin. Investigation 6:427, 1928. 
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when introduced into the circulation in low concentrations are found to have 
identical and high plasma clearances which by definition represent the maximum 
volume of plasma that could be completely cleared of the substance in question. It 
is obvious, therefore, that the renal plasma flow must at least equal these clearances. 
If these substances are not completely cleared, the renal plasma flow must be 
higher. None has yet been found with higher values and if iodopyracet or para- 
aminohippuric acid are completely cleared from the plasma by passage through 
the kidneys, as has been shown by renal catheterization to be reasonably true in 
normal man, the numerical value of their clearances must be equal to the renal 
plasma flow. 

The amount of a substance, e. g., paraaminohippuric acid, excreted per minute 
by the tubules may be determined by subtracting the amount filtered per minute by 
the glomeruli from the total amount excreted per minute in the urine. The amount 
filtered is given by the product of the glomerular filtration rate and the concentration 
in the plasma. Smith, Goldring and Chasis * have shown that tubular excretion 
increases with plasma concentration up to a certain critical level above which tubular 


TABLE 1.—Clinical Details 











Blood 
Duration of Pressure, 
Diabetes, Yr. Mm. He. 
190/110 
205/125 
220/110 
270/90 
180/110 
220/150 
180/90 
180/100 
180/110 


Subject 


Sex 
F 
M 
M 
F 
M 
M 
F 
M 
M 


210/120 
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excretion remains constant. The amount of substance in milligrams excreted per 
minute by the tubules at plasma concentrations above the critical level is believed 
to represent the maximum tubular excretory capacity (Tm) of the kidney for this 
substance. 

Similarly, the amount of a substance, e.g., glucose, reabsorbed by the tubules 
may be calculated by subtracting the amount of glucose excreted in the urine per 
minute from the amount per minute passing into the glomerular filtrate (obtained 
from the glomerular filtration rate and concentration in the plasma). Again there 
is a maximum reabsorptive rate for glucose (the glucose Tm) which cannot be 
exceeded despite increase in the plasma concentration.® 


MATERIAL AND METHODS 


Clinical Material—Nine diabetic patients (six men and three women) have been inves- 
tigated. The clinical features are summarized in table 1 and presented in detail in appendix A. 
All had marked and constant albuminuria, showed an elevated blood pressure and, except in 
one case in which bilateral cataracts obscured the fundus, were known to have retinopathy 


8. Smith, H. W.; Goldring, W., and Chasis, H.: J. Clin. Investigation 17:263, 1938. 
9. Smith.6 Shannon, J. A.; Farker, S., and Troast, L.: Am. J. Physiol. 183:752, 1941. 
Shannon, J. A., and Fisher, S.: ibid. 122:765, 1938. 
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of variable severity. The patient with cataracts may well have had retinopathy. Hyaline, 
hyalogranular and granular casts and, sometimes, doubly refractile lipids were demonstrated 
in the centrifuged urinary deposits. All but the patient in whom retinopathy was unproved 
had significantly elevated blood urea values. 

Methods.—Inulin clearance, paraaminohippurate clearance and paraaminohippurate Tm 
and glucose Tm were measured by methods of Goldring and Chasis.1° The patients abstained 
from fluid for 15 hours before the test. After administration of 500 ml. of water by mouth, 
the patients were catheterized by a soft rubber catheter indwelling for the whole experiment, 
and a sample of venous blood was collected for use as a blank in the analyses. The concen- 
trations of inulin and paraaminohippuric acid in the plasma were increased to the desired 
levels by the rapid intravenous injection of a priming solution, the composition of which 
depended on the anticipated degree of renal damage, as judged by routine renal function 
tests. The concentrations were then maintained by administration of a weaker sustaining 
solution, the composition of which also depended on the clinical state of the patient. This 


Taste 2—Renal Function Results in Diabetic Glomerulosclerosis 











Inulin P.A.H. 
Clear- Clear- 
Blood ance, ance, 
Urea, Ml. MI. Filtra- 
Mg./100 Plasma/ Plasma/ tion Tmran, Tmo Cin CIN Tme/ Cran/ 
Subject Ml. Min. Min. Fraction Mg./Min. Mg./Min. Tmc* Tmpant Tmpant Tmpan$ 


Normal man....  .. { 697 0.17 | f 375 


to d ; 
Normal woman ‘i 594 23 | | 308 
4 606 x 2 319 
273 256 30.2 179 
338 0.170 f 164 
189.5 0.187 0.3 127.6 
133 0.239 oe esnes seeds 
85.1 0.244 i 32.8 0.635 
71.2 0.278 é 26 0.760 
99.5 0.189 8 39.2 0.475 
16.4 0.272 8.6 0.519 


255 0.157 273 0.435 





*Normal man: M. = 0.371. 8S. D. = 0.0563. Range, 0.258 to 0.484. Normal woman: M. = 0.39. 8.D.= 
0.0617. Range, 0.272 to 0.518. 
+M.=—1.63. 8. D.=— 0.33. Range, 0.94 to 2.29. 
.= 446. 8.D.= 1.12. Range, 2.22 to 6.70. 
M. = 7.74. 8. D. = 1.86. Range, 4.02 to 11.46. From Chasis and others.1* All clearance results corrected 
to surface area of 1.73 square meters. 


solution was administered as a continuous intravenous infusion at the rate of 4 ml. per 
minute. The bladder was drained of urine and washed out with 20 ml. of isotonic sodium 
chloride solution from a syringe; 20 ml. of air was injected into the biadder immediately 
after the saline washing and the time noted at which the air escaped from the catheter. 
This time was taken as the beginning of the first experimental period. A 10 ml. sample of 
venous blood was collected within two minutes of this time. Eighteen minutes after the 
beginning of the experimental period, another sampie of venous blood was collected, and two 
minutes later the bladder was again emptied and washed out with 20 ml. of isotonic saline 
solution as before. The time at which air escaped from the catheter was regarded as the 
end of the experimental period. A more concentrated solution of paraaminohippuric acid was 
then injected rapidly, followed by administration of a second sustaining solution to maintain the 
concentration of paraaminohippurate in the plasma at a high level. While this infusion was 
being administered, blood and urine samples were collected as during the first experimental 
period. Finally, for the determination of the glucose Tm the infusion fluid was changed to a 
priming solution of glucose, which in turn was changed for a sustaining fluid containing dex- 
trose, the amount of which was adjusted according to the diabetic state of the patient. Blood 
and urine samples were collected during a third experimental period as before. Inulin, para- 


10. Goldring, W., and Chasis, H.: Hypertension and Hypertensive Disease, New York, 
The Commonwealth Fund, 1944. 
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aminohippurate and glucose in urine and plasma were determined by the methods of Cole ™ 
and Bratton and Marshall,12 as modified by Goldring and Chasis 1° and Shaffer and Hartman,!* 
respectively. The composition and usual amounts of the various infusion fluids employed are 


given in appendix B. 
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Glomerular Filtrotion Rate Glomerular Filtration Rate 
Graphs showing correlation of data obtained on nine diabetic patients with nephropathy 
(indicated by crosses) and one patient later proved to have only arteriosclerotic changes 
(indicated by zero). A, correlation of depression of inulin clearance and blood urea values 
B, correlation of paraaminohippurate clearance and inulin clearance. C, correlation of glo- 
merular filtration rate with maximum tubular excretory capacity for paraaminohippurate. 
D, correlation of glomerular filtration rate with maximum tubular excretory capacity for 


glucose. 


RESULTS 


Table 2 presents the results obtained in this series of subjects, together with 
those of a tenth subject, W. E., believed during life to be suffering from diabetic 
glomerulosclerosis but in whom autopsy showed arteriosclerotic changes only. 


. Cole, S. W., cited by Bacon, J. S. D., and Bell, D. J.: Biochem. J. 42:397, 1948. 
. Bratton, A. C., and Marshall, E. K., Jr.: J. Biol. Chem. 128:537, 1939. 
. Shaffer, P. A., and Hartman, A. F.: J. Biol. Chem. 45:365, 1920. 
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Inulin Clearance.—The inulin clearance ranged from 4.5 ml. per minute in the 
patient with the highest blood urea (246 mg. per 100 ml.) to 135 ml. per minute 
in the patient with the lowest blood urea (45 mg. per 100 ml.). There was a 
rough correlation between the depression of inulin clearance and the blood urea, 
but this was by no means constant (fig. 4). Thus, in two patients with blood 
urea values of 45 and 48 mg. per 100 ml. the inulin clearances were 135 and 57 ml. 
per minute respectively. 

Paraaminohippurate Clearance-——The paraaminohippurate clearance was 
depressed to the greatest extent in those patients with the greatest reduction in 
inulin clearance. The correlation between the paraaminohippurate clearance and 
the inulin clearance was fairly close (fig. B). 

Paraaminohippurate Tm and Glucose Tm.—The figures for the maximum 
tubular excretory capacity and, more especially, the maximum glucose reabsorptive 
capacity roughly parallel the inulin clearances. In one subject, A.B., the para- 
aminohippurate Tm and the glucose Tm were much higher than was to be 
anticipated from the inulin clearance (see fig. C and D). 


COMMENT 


The Glomerular Filtration Rate-——The clearance of inulin is a measure of 
glomerular filtration rate only if the inulin is neither absorbed nor excreted by 
the kidney tubules. While this is probably true in the normal ‘state, it is not 
necessarily true in disease. However, in this paper it will be assumed that inulin 
clearance provides a measure of glomerular filtration rate in these cases. 

The absence of a complete correlation between the blood urea level and the 
depression in glomerular filtration rate is probably due to the variable protein 
nutrition in diabetic patients. Except in cases of rapidly progressing renal failure 
when the blood urea is swiftly rising, urea production in the body must equal urea 
excretion, which depends on the glomerular filtration rate and on the concentration 
of urea in the glomerular filtrate, i. e., in the blood. If urea production is increased, 
urea excretion has to be increased correspondingly, and, if the filtration rate is 
constant, this can be effected only by an increase in the concentration of urea in 
the blood. Conversely, a decrease in urea production must result in a fall in blood 
urea if the filtration rate is constant. On the other hand, if urea formation is 
constant, a fall in the glomerular filtration rate must result in an increase in blood 
urea until urea excretion equals urea formation. The level of blood urea is thus 
dependent not only on the glomerular filtration rate but also on the rate of urea 
formation, which depends on the protein intake and on the relative magnitudes of 
protein catabolism and anabolism. 

The Paraaminohippurate Clearance-——The paraaminohippurate clearance is a 
measure of the true renal plasma flow only if the extraction of paraaminohippurate 
is complete. Incomplete extraction of paraaminohippurate may be due to the pres- 
ence of inert renal tissue which, however, possesses a blood supply, to failure of 
tubule cells to excrete paraaminohippurate in spite of their satisfactory perfusion with 
blood or to the existence of a vascular shunt '* by-passing and effectively excluding 


14. Trueta, J.; Barclay, A. E.; Franklin, K. J.; Daniel, P. M., and Prichard, M. M. L.: 
Studies of the Renal Circulation, Oxford, England, Basil Blackwell & Mott, Ltd., 1947. 
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a certain proportion of the tubules from the circulation. Smith,® therefore, 
emphasized that while the paraaminohippurate clearance is not a measure of the 
total flow of plasma through the kidney it is a measure of the effective plasma flow, 
i. e., a measure of the quantity of plasma perfusing the functioning tubules. 

The Filtration Fraction.—The ratio of glomerular filtration rate to renal plasma 
flow gives the so-called filtration fraction, i. e., that fraction of the renal plasma 
flow filtered off at the glomeruli. On the assumptions that the glomerular filtration 
rate is measured by the inulin clearance (Cjy) and that the renal plasma flow 
is measured by the paraaminohippurate clearance (Cpay) at low plasma con- 
centrations of paraaminohippurate, column 5 of table 2 indicates the filtration 
fractions in these cases. In four the filtration fraction lies within the usually 
accepted normal limits, 0.17 to 0.23,)° and in five it is high. We were unable to 
perform renal catheterization to confirm that paraaminohippurate is completely 
cleared from the plasma. If extraction of paraaminohippurate is incomplete, renal 
plasma flow will be numerically greater than the paraaminohippurate clearance. 
The true filtration fraction would then be lower than the Ciy/Cpan ratio, which 
would give a false high value. A Cjx/Cpau ratio lower than normal is, therefore, 
of greater validity in indicating abnormality of the filtration fraction than one 
which is higher than normal. 

Classification of the Nephrons in the Diseased Kidney.—Smith * has classified 
the nephrons likely to be found in the diseased kidney as follows: (1) normal active 
nephrons possessing normal glomeruli and tubules; (2) aglomerular tubules in 
which the glomeruli are not producing filtrate, although the tubules are receiving 
an adequate supply of blood and are capable of excretion; (3) inactive nephrons 
which have been temporarily excluded by ischemia from functioning; (4) impotent 
tubules in which the glomeruli are fully functional, but the tubule is incapable of 
function and serves only to drain the glomerular filtrate to the collecting tubules, and 
(5) inert renal tissue. 

Normal Active Nephrons: The number of normal active nephrons may be 
assessed from the magnitude of the glucose Tm, since glucose reabsorption depends 
not only on the number of tubules capable of reabsorbing but also on the number 
of glomeruli producing filtrate from which the tubules may reabsorb. Unfortunately, 
the subjects in these experiments were unwilling to permit arterial puncture, and 
the glucose Tm determinations have necessarily been performed using analyses of 
venous blood. Since the venous blood sugar is lower than the arterial blood sugar by 
10 to 70 mg. per 100 ml., the measurements of glucose Tm in these cases may be 
as much as 15 per cent lower than the true values. With an allowance for this, 
all these subjects except one (D. M.) show a reduction in the number of normal 
active nephrons. In W. M. the number of normal active nephrons is less than 
3 per cent of the normal. 

Aglomerular Tubules: A tubule might take part in paraaminohippuric acid 
excretion irrespective of whether it is connected to a functioning glomerulus. (This 
presumes that such a tubule excretes water.) A fall in the proportion of normal 
active nephrons to excreting tubules, i. e., a fall in the ratio of glucose Tm to para- 
aminohippurate Tm, would indicate the presence of aglomerular tubules. Values of 


15. (a) Smith, H. W.: J. Clin. Investigation 20:631, 1941. (b) Smith.6 
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paraaminohippurate Tm or the ratio glucose Tm/Tmpay are not available in the 
literature for a large series of normal persons comparable with those of Smith for 
iodopyracet Tm, nor has it been possible to examine normal subjects to provide 
these data. Appendix C shows how we have computed the ratio glucose Tm/Tmpau 
to range normally from 2.13 to 6.61. The ratios in the series (see table 2) are 
within this range except in subjects A. B. and M. H., in whom the ratios were 2.12 
and 1.88. These two values are only slightly lower than the possible range and 
could be explained by the fact that glucose was measured in venous and not arterial 
blood. There is, therefore, little evidence of the presence of any significant number 
of aglomerular tubules. 

Impotent Tubules: The presence of impotent tubules will be revealed by an 
increase in the ratio of the inulin clearance to the glucose Tm or paraaminohippurate 
Tm. Since our glucose Tm values were determined on venous biood as previously 
discussed, we have preferred to look for the presence of impotent tubules by 
investigating the ratio of inulin clearance to paraaminohippurate Tm. Unfor- 
tunately, one is again confronted with the problem of the normal ratio. We have 
computed the range 0.94 to 2.29 to include 95 per cent of all observations in normal 
persons (see appendix C). The figures for Ciy/Tmpan of our subjects are given 
in table 2. In A. B. the ratio is 0.586, indicating a reduction in glomerular filtration 
greater than the reduction in excretory capacity. This would support the view 
that aglomerular tubules might be present in this subject and that the glucose 
Tm/Tmpay was lower on this account rather than because of the venous blood 
sugars. M. H. also showed a low glucose Tm/Tmpay ratio, but the Ciy/Tpan 
ratio was normal. M. H. was subsequently proved at autopsy to show the Kimmel- 
stiel-Wilson lesion. In G. A. the ratio is 4.16, a value so far beyond the normal 
range that it is extremely probable that this subject had a significant number of 
impotent tubules. The possible presence of impotent tubules may also be inferred 
from consideration of the Cpay/Tmpay ratio." Cpay and Tmpay depend on 
tubular function, measured at low and high concentrations of paraaminohippurate, 
respectively. Accordingly, the Cpay/Tmpan ratio might be expected to remain 
constant. However, at low concentrations of paraaminohippurate, a functioning 
tubule is able to excrete not only the paraaminohippurate brought to it by its own 
efferent arteriolar network but also the paraaminohippurate which has diffused to 
it through the interstitial fluid from the arteriolar network surrounding a neighbor- 
ing impotent tubule. At high concentrations of paraaminohippurate, the functioning 
tubules are working maximally and the contribution of paraaminohippurate by 
diffusion from the impotent nephron cannot be dealt with. Thus, the presence 
of an impotent nephron may result in an increase in the Cpay/Tmpay ratio. 
Subject G. A. gave a ratio of 17, a figure considerably in excess of the upper limits 
of normal. 

Thus, we see that there is little evidence of the regular occurrence either of 
aglomerular tubules or of impotent tubules. This is to be expected if one considers 
the lesion in the glomerulus as affecting tubular function more or less concurrently, 
owing to the tubular ischemia caused by the lesions in the glomeruli. But it is 
particularly interesting to note that G. A. was subsequently shown at postmortem 
examination to be an example of advanced diabetic glomerulosclerosis. 
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There are, however, certain limitations to interpretations of these renal function 
tests in this way. Smith * has shown by “glucose titration” methods, in which glucose 
absorption is measured at progressively increasing levels of plasma glucose, that in 
the normal kidney all the glomeruli are within limits equally active in producing 
filtrate and that there is no indication of intermittency of individual glomerular 
activity as was postulated by earlier workers. In disease, however, the total 
glomerular filtration rate may be reduced either by complete failure to produce 
filtrate by certain glomeruli or by the production of less than the normal amount 
of filtrate by individual glomeruli, or by a combination of these two mechanisms. 
By methods similar to those used to demonstrate the absence of intermittent 
glomerular activity in the normal kidney, Smith® has shown that in essential 
hypertension separation of glomeruli into hypoactive and hyperactive glomeruli 
relative to the subject’s own mean of glomerular activity produces deviation from 
the normal pattern of glomerular activity. If there is a significant number of 
glomeruli producing an amount of filtrate less than normal, the concentration 
of glucose in the plasma may need to be increased to an inconveniently high level 
to saturate the corresponding tubules, the reabsorptive function of which may be 
normal. Similarly tubular excretion may be diminished either by a parallel partial 
failure of function of all tubules or by complete failure of some tubules. If a signif- 
icant number of -tubules is receiving blood at a slower rate than normal, these 
tubules may not’ receive sufficient paraaminohippurate to exceed their capacity 
of excretion unless the plasma paraaminohippurate is raised to an inconveniently 
high level. It has been impossible to investigate the pattern of glomerular activity 
and of tubular activity in the present subjects, and in these experiments the glucose 


and paraaminohippurate concentrations may have been insufficient to enable maxi- 


mum tubular activity to be measured. 


GENERAL CONCLUSIONS 


These investigations were initiated in the hope that in diabetic glomerulosclerosis 
a characteristic pattern of disturbance of the various renal functions susceptible of 
measurement would, on the one hand, facilitate the diagnosis of the condition during 
life by means of special tests and, on the other hand, further knowledge concerning 
the pathogenesis of the condition. 

The results of this brief series of investigations show that the first hope has not 
been realized. The pattern of disturbance of renal function closely resembles that 
observed in chronic nephritis, and, while more refined statistical analysis of a much 
larger series of cases may reveal subtle differences between the disturbances of 
functions resulting from these two lesions, this will not be of any value in the 
diagnosis of the individual case. This is particularly clearly demonstrated by 
comparing subjects M. H. and W. E., in whom, apart from different degrees of 
renal impairment, the various renal function tests reveal impairment in a parallel 
manner. At autopsy W. E. showed no evidence of intercapillary glomerulosclerosis, 
while the kidneys of M. H. displayed the characteristic lesion in an advanced form. 

It is possible that a larger series investigated by those refinements of methods 
permitting an assessment of the distribution of glomerular filtration and of tubular 
perfusion may throw new light on the mode of development of the condition, but 
such investigations are best studied in institutions specializing in renal investigation 


of this type. 
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The Kimmelstiel-Wilson lesion remains, then, a condition which on clinical find- 
ings and laboratory investigations may be diagnosed during life with only a limited 
degree of certainty; the final diagnosis must depend on the autopsy observations. 
Concerning the diagnosis of an individual case, these complicated tests tell us no 
more than the clinical findings, the simple tests for albumin in urine and the exami- 
nation of the centrifuged urinary deposit for casts, and, as far as renal function 
is concerned, little more than the carefully performed urea clearance test. 


SUMMARY 
Nine diabetic patients on clinical grounds were given a diagnosis of suffering 
from the specific renal lesion described by Kimmelstiel and Wilson. Two of these 
diagnoses have subsequently been confirmed at autopsy. 


The inulin clearance, paraaminohippurate clearance, maximum tubular reabsorp- 
tive capacity and maximum paraaminohippurate tubular excretory capacity have 


been measured in these patients, and the results are discussed. 

The results throw no light on the pathogenesis of this condition. 

These renal function tests do not provide during life a means of differentiating 
the condition from nonspecific renal diseases in diabetics. 


APPENDIX A-——CASE HISTORIES 


D. M., a woman aged 41, was diabetic 23 years. Her diabetic control was good with no 
diabetic comas. She received 22 units of soluble insulin in the morning and 20 units in the 
evening. There was no history of nephritis or other renal disorder. In 1944 albuminuria was 
noted, as well as cataract in both eyes obscuring the fundus. At present she is fit with no 
edema. She has albuminuria (3+) and a blood pressure of 190/110. The blood urea is 45 mg. 
per 100 ml. The erythrocyte sedimentation rate is 40 mm. The urinary deposit shows a small 
excess of red blood cells, hyalogranular and granular casts in smal! quantities and doubly 
refractile lipids. 

J. S., a man aged 24, was diabetic 22 years. Diabetic control was fairly good. He had had 
one precoma 15 years ago. Twenty-four units of soluble insulin and 16 units of protamine zinc 
insulin were taken every morning. There was no history of nephritis. He is presently well 
with no edema. Advanced diabetic retinitis with retinitis proliferans and albuminuria (3 +) 
are present. The blood pressure is 205/125. The blood urea level is 58 mg. per 100 ml. The 
erythrocyte sedimentation rate is 15 mm. The urinary deposit shows a small excess of red blood 
cells, many hyaline and granular casts and doubly refractile lipids. 

N. B., a man aged 59, was a known diabetic for two years, but the onset was gradual, and 
he may have had unrecognized diabetes for many years. Diabetic control was poor, but no dia- 
betic comas occurred. He received 28 units of soluble insulin and 20 units of protamine zinc 
insulin every morning. Edema of the legs, albuminuria (2 +) and a blood pressure of 220/110 
were noted when diabetes was diagnosed. There was no previous history of nephritis. At pres- 
ent he shows edema of the legs, advanced diabetic retinitis, albuminuria (3 +), a blood pressure 
of 220/110 and 48 mg. of blood urea per 100 ml. The urinary deposit displays some excess of 
red blood cells, moderate numbers of granular casts and many double refractile lipids. 

W. E., a man aged 40, was diabetic nine years. Diabetic control was fair, with no diabetic 
comas. Fourteen units of soluble insulin was taken in the morning and 10 units at night. He 
had no history of nephritis, but temporary swelling of the ankles had occurred 12 times in the 
past three years. At the time of the test he was an ill man having bouts of clinical uremia, 
with seriously impaired vision, edema of ankles, gross diabetic retinitis, albuminuria (3+), 
a b‘ood pressure of 220/130, 112 mg. of blood urea per 100 ml. and an erythrocyte sedimentation 
rate of 90) mm. The urinary deposit revealed some excess red blood cells, moderate numbers of 
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granular casts and doubly refractile lipids. Since the performance of renal function tests, this 
man became severely uremic three times and died in uremia. Section of his kidneys showed 
gross arteriosclerotic changes but no evidence of diabetic glomerulosclerosis. 

A. B., a woman aged 51, had been diabetic 25 years. The diabetic control was good. She 
received 20 units of soluble insulin in the morning and 12 units at night. There was no previous 
history of nephritis, but she had had infrequent epileptic fits since youth. At the time of the 
experiment she was an ill woman, anemic and dyspneic, with considerable edema of the legs 
and puffiness of the face. She showed early diabetic retinitis, albuminuria (3 +), a blood pres- 
sure of 270/90 and 53 mg. of blood urea per 100 ml. Serum proteins totaled 5.63 Gm., with 
2.63 Gm. of albumin and 3.00 Gm. of globulin, per 100 ml. The urinary deposit had a slight 
excess of red blood ceils, many granular and hyaline casts and doubly refractile lipids. 

H. H., a man aged 36, was diabetic eight years. The diabetic control was quite good with 
36 units of soluble insulin and 20 units of protamine zinc insulin every morning. There was no 
history of nephritis. Hypertension and retinitis were-noted six years previously and albuminuria 
three years previously. At the time of the tests, the patient was an ill man with myopathy at 
the shoulder and pelvic girdles, gross edema of the legs and puffiness of the face. There were 
moderate diabetic retinitis, albuminuria (3 +), a blood pressure of 180/110, 85 mg. of blood urea 
per 100 ml. and an erythrocyte sedimentation rate of 135 mm. The urinary deposit revealed 
some excess red blood cells and a number of hyalogranular and granular casts. Doubly refrac- 
tile lipids were not looked for. This patient died in uremia nine months after the tests were 
done. No postmortem examination was made. ; 

G. A., a man aged 27, was diabetic 17 years. Diabetic control was moderate. No diabetic 
coma occurred. He received 28 units of soluble insulin in the morning and 24 units in the 
evening. Two years before the test albuminuria (1+), a blood pressure of 180/100 and 
moderately severe diabetic retinitis were present. Nothing abnormal was noted in the urinary 
deposit. 

One and one-half years before the test edema of ankles, albuminuria (3 +), a blood pressure 
of 210/135 and an erythrocyte sedimentation rate of 56 mm. were noted. The urinary deposit 
showed a small excess of red blood cells and numerous hyaline, hyalogranular and granular 
casts. 

Albuminuria, hypertension and abnormal urinary deposit continued until the time of the 
test, when edema of the ankles and puffiness of the face were present. Vision was poor because 
of advanced diabetic retinitis. The urinary reaction for albumin was (3+). The blood pressure 
was 220/150. Blood urea measured 98 mg. per 100 ml. The erythrocyte sedimentation rate was 
73 mm. The urinary deposit displayed some excess red blood cells, many hyaline, hyalogranular 
and granular casts and doubly refractile lipids. The patient died six months after the tests. 
Postmortem study showed an advanced type of diabetic glomerulosclerosis. 

M. H., a woman aged 53, had been diabetic 17 years. Diabetic control was variable but on 
the whole fairly good, with no diabetic comas. She received 8 units of soluble insulin twice 
daily, 

Fifteen years before the test a (1 +) reaction for albumin was noted and the blood pressure 
was 150/90. Thirteen years before the test, the reaction for albumin was 1+ and the blood 
pressure was 172/90. Eight years before the test early diabetic retinitis was noted. Seven years 
before the test albuminuria (3+) and a blood pressure of 180/110 were present. She was 
breathless and cyanosed, with early congestive heart failure and swelling of the ankles. 

Three years before the test more advanced retinitis and a blood pressure of 200/100 were 
recorded. Six months before the test intractable iron deficiency anemia, edema of ankles, 
albuminuria (3 +), a blood pressure of 140/90, a hemoglobin concentration of 56 per cent, 93 
mg. of blood urea per 100 ml. and an erythrocyte sedimentation rate of 128 mm. were noted. 
The urinary deposit disclosed infection of the urine with pus cells (2 +). 

During the next six months her anemia and general health improved with treatment, but 
there were always edema of the ankles and incipient heart failure. At time of the test edema of 
the ankles was present. Albuminuria (3+), a blood pressure of 182/90, a blood urea value of 
84 mg. per 100 ml. and an erythrocyte sedimentation rate of 129 mm. were noted. The urinary 
deposit showed many pus cells. 
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Seven months later this patient died from bronchopneumonia following fracture of a femur. 
Section of her kidneys showed an advanced grade of diabetic glomerulosclerosis. 

In A. R., a man aged 53, diabetes was discovered four years previous to the test. The onset 
was insidious, and glycosuria was discovered only on routine examination. Diabetic control was 
good. He does not need insulin now but was given small doses of protamine zinc insulin for 
the first year. There was no history of nephritis. 

Two years previous to the test he showed edema of ankles, albuminuria (3+), a blood 
pressure of 160/108, a blood urea level of 79 mg. per 100 ml. and a hemoglobin concentration of 
80 per cent. The urinary deposit displayed some excess red blood cells and many hyaline casts. 
One and a half years previous to the test early diabetic retinitis was present. Edema was absent. 
Albuminuria (2 +) and a blood pressure of 190/120 were recorded. At the time of the test slight 
edema of ankles, early retinitis, albuminuria (3+), a blood urea level of 126 mg. per 100 ml., 
an erythrocyte sedimentation rate of 92 mm. and a hemoglobin concentration of 70 per cent were 
present. The urinary deposit showed some excess red blood cells and some hyalogranular and 
hyaline casts. Doubly refractile lipids were not looked for. 

W. M., a man aged 60, was diabetic 24 years. Diabetic control was fairly good. He received 
10 units of soluble insulin twice daily. One year before the test he complained of swelling of 
legs, weakness and shortness of breath for nine months. There were no signs of congestive 
heart failure. Albuminuria (3 +), a blood pressure of 190/105, a blood urea level of 105 mg. per 
100 ml. and an erythrocyte sedimentation rate of 80 mm. were noted. He had advanced pro- 
liferating diabetic retinopathy. 

At the time of the test he had dyspnea at rest, puffiness of the face and edematous legs. The 
eyes were as before. The patient showed albuminuria (3+), a blood pressure of 180/110, a 
blood urea value of 270 mg. per 100 mil., an erythrocyte sedimentation rate of 90 mm., a 
hemoglobin concentration of 60 per cent and a blood cholesterol value of 282 mg. per 100 ml. 
Serum proteins measured 6.28 Gm., with 3.96 Gm. of albumin and 2.32 Gm. of globulin per 100 
ml. The patient died in uremia three months later. Permission for postmortem examination was 
not obtained. 


APPENDIX B 


Composition of Stock Solutions Used for Making up Solutions for Intravenous 
Administration.—The stock solution of inulin in distilled water contained 10 Gm. 
of inulin per 100 ml. and was supplied in 25 ml. ampuls by Thomas Kerfoot & Co., 


Ltd., Bardsley, England. The stock solution of sodium paraaminohippurate in water 
contained 20 Gm. of the salt per 100 ml. and was supplied in 50 ml. ampuls by 
Sharp & Dohme, Inc., Philadelphia. The stock solution of dextrose contained 50 
Gm. of dextrose per 100 ml. of sterile water. 

Composition of Solutions for Intravenous Use.—For tests of glomerular filtra- 
tion rate and paraaminohippurate clearance, a priming solution of 15 ml. of stock 
inulin solution mixed with 2 ml. of stock paraaminohippurate solution and a sustain- 
ing solution of 18 ml. of inulin and 5 ml. of paraaminohippurate solution made up to 
a volume of 250 ml. with isotonic sodium chloride solution were used. 

For tests of paraaminohippurate Tm, a priming solution of 35 ml. of stock para- 
aminohippurate solution and a sustaining solution of 40 ml. of stock paraamino- 
hippurate solution made up to 250 ml. with isotonic sodium chloride solution were 
used. 

For measurement of glucose Tm, the amounts used varied according to the 
diabetic condition but were usually 60 ml. of stock dextrose solution as a priming 
solution and 90 ml. of stock dextrose solution made up to a volume of 250 ml. with 
isotonic sodium chloride solution as a sustaining solution. 
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APPENDIX C 


Calculaiion of Normal Range for the Glucose Tm/Tmpay Ratio.—Chasis, 
Redish, Goldring, Ranger and Smith '* found in a series of 31 males and females 
the mean paraaminohippurate Tm to be 77.5 mg. per minute. Smith ® found the 
mean glucose Tm for males and females to be 375 and 303 mg. per minute, 
respectively. Considering the males and females together, as an approximation we 
may take the mean glucose Tm to be 339 mg. per minute. This would give a value 
for the glucose Tm/Tmpay ratio of 4.37. 

Smith * also found the giucose Tm/iodopyracet Tm ratio to be 7.32 + 1.51 and 
8.29 + 2.09 in men and women, respectively. The standard deviation in the women 
was greater than that in the men and amounted to 25 per cent of the mean. If we 
assume that the standard deviation of the glucose Tm/Tmpay ratio is also 25 per 
cent of the mean, then the corresponding standard deviation for the glucose 
T/Tmpan ratio will be 1.12, and the range including 95 per cent of observations 
will be 4.37 + 2 1.12, i. e., 2.13 — 6.61. 

Calculation of Range for the Cixy/Tmpayu Ratie.—Considering men and women 
together, the average inulin clearance may be taken as 124 ml. per minute, and with 
a value of 77.5 mg. per minute for paraaminohippurate Tm, Cjy/Tmpax is 1.60. 
Smith * found the ratio of C,y/iodopyracet Tm to be 2.63 + 0.344 and 2.81 + 0.555 
for men and women, respectively. These standard deviations amounted to 13 and 
20 per cent of the average, respectively. If we consider the standard deviation of 
Cix/Tmpax to amount to 20 per cent of the mean, then this will be 0.33. The range 
including 95 per cent of observations will then be 1.60 + 2 « 0.33, 1. e., 0.96 — 2.24. 

Dr. R. D. Lawrence permitted use of clinical material from the Diabetic Clinic, King’s 
College Hospital; Sister Audrey Wood, until recently Sister of the Diabetic Wing, King’s 
College Hospital, assisted, and Miss Rita Hancock and Mr. A. H. Dawson gave technica] 
assistance. Sharp & Dohme, Inc., Philadelphia, supplied the sodium paraaminohippurate. 
The Diabetic Association provided a Lund Research Fellowship grant to one of us (J. A. R.) 
Apparatus used in the investigation was purchased with a grant from the Central Research 


Fund of the University of London. 


16. Chasis, H.; Redish, J.; Goldring, W.; Ranger, H. A., and Smith, H. W.: J. Clin. 
Investigation 24:583, 1945. 





Case Reports 


CLINICAL AND HISTOLOGICAL OBSERVATIONS ON A CASE OF 
SCLERODERMA TREATED WITH CORTISONE 


MATTHEW TAUBENHAUS, M.D. 
AND 
MAURICE LEV, M.D. 
CHICAGO 


INCE the pathological changes of scleroderma involve to a great extent collagen 
fibers, this disease has been frequently grouped together with other conditions 
affecting collagen, such as lupus erythematosus disseminatus, rheumatic fever, poly- 
arteritis nodosa and dermatomyositis. Klemperer ' recently warned against using 
the term “collagen diseases,” expressing the view that although certain common 
changes are observed in all these conditions there is no evidence that they are 
etiologically or functionally the same. Among the great variety of diseases which 
have shown a favorable therapeutic response to pituitary adrenocorticotropic 
hormone (ACTH) or cortisone, this group, however, involving mesenchymal 
structures seems to be particularly influenced by use of the hormones, in many cases 
resulting in an improvement of the condition. Thorn and his co-workers * sepa- 
rated diseases in which ACTH and cortisone appear “most useful” from those 
in which the hormones “may be useful” and those in which their value is question- 
able. Scleroderma was classified in the last group. Extensive reports with histo- 
logical studies have not appeared yet, so that it is difficult to evaluate at present 
what changes actually occur after treatment. Bayles and co-workers * noted some 
clinical improvement of certain features of scleroderma after treatment with ACTH. 
They were unable, though, to find histological changes on skin biopsy material. 
Thorn and his co-workers also observed only moderate improvement with ACTH 
or cortisone therapy. These authors conclude that “there is as yet no evidence 
that they in any way alter the fundamental course of the disease.”’ 

We had the opportunity to study a case of scleroderma before and after 
cortisone treatment and to obtain skin specimens for biopsy. The clinical course 
and histological observations on the structure of collagen in this case before and 
after cortisone treatment warrant this report. 


From the Department of Medicine, Michael Reese Hospital, and the Department of 
Pathology, University of Illinois College of Medicine. 

This work was done under the auspices of the Rheumatoid Arthritis Research Group of 
Michael Reese Hospital (S. Soskin, chairman) and was aided by a grant from the United States 
Public Health Service (RG 2522). 

1. Klemperer, P.: The Concept of Collagen Diseases, Am. J. Path. 26:505, 1950. 

2. Thorn, G. W.; Forsham, P. H.; Frawley, T. F.; Hill, S. R.; Roche, M.; Staehelin, D., 
and Wilson, D. L.: The Clinical Usefulness of ACTH and Cortisone, New England J. Med. 
242: 783, 824 and 865, 1950. 

3. Bayles, T. B.; Stout, C. F.; Stillman, J. S., and Lever, W.: Treatment of Scleroderma 
with Adrenocorticotrophic Hormone, in the Proceedings of the First Clinical ACTH Conference, 
edited by J. R. Mote, Philadelphia, The Blakiston Company, 1950, p. 544. 


583 








A. M. A. ARCHIVES OF INTERNAL MEDICINE 


CASE HISTORY AND OBSERVATIONS 


A 52 year old white woman complained of burning in the fingers since 1946. She stated that 
her fingers became blanched and painful, especially after exposure to cold. After the blanching, 
the fingers became red or bluish and a burning sensation occurred. This condition was particularly 
pronounced on cold days and was nearly absent during the summer months. She also complained 
of some pain in the back of the neck radiating toward the shoulders. In 1948 she noticed some 
shortness of breath on exertion and a hacking unproductive cough. She also felt that she could 
not take a deep breath and had a tickling sensation in her throat, which forced her to cough 
whenever she tried to inhale deeply. The past history was essentially noncontributory. The family 
history revealed that the patient’s mother had rheumatoid arthritis and bronchiectasis. Her sister 
has mild Raynaud’s disease. In March 1948 a roentgenogram of the chest showed an increase 
in pulmonary markings in both lower lung fields suggestive of fibrosis. Her first hospital admis- 
sion for further work-up was in March 1948 at Michael Reese Hospital. 

On admission the patient was well nourished and did not appear acutely ill. Puffiness was 
present on the finger tips, and an inability to close the fists was observed. The joints were not 
notably swollen. The skin over the finger tips was somewhat indurated, and there was a diminu- 
tion of the usual wrinkling of the hands. Motion of the fingers was painful. The 
blood pressure was 130/84, and the pulse rate and temperature were normal. Percussion of the 
chest revealed slightly diminished resonance over both lower posterior portions of the lungs, 
with crackling dry rales and diminished breath sounds. Bronchoscopy was performed and showed 
no abnormalities of the bronchi. 

After her first admission the blanching of the fingers persisted and became gradully worse. 
She had several attacks of stiffness of the neck and complained of pain in the cervical region 
radiating down to the shoulders. The involvement of the skin, the puffiness and the thickening 
extended gradually and finally affected the entire hands and forearms. She also noticed thicken- 
ing of the skin of the face, neck and upper part of the chest. The surface of the skin became 
smoother, and there were increasing difficulties in opening the mouth in August 1949. She also 
experienced difficulty in swallowing and had the impression that food remained for a while in 
the lower part of the esophagus. Pain was also present in the back in the region of the lower 
dorsal segments. 

A relation of the skin condition to the pulmonary changes was first suggested in March 1949 
by Dr. Robert Bloch, of Chicago, who saw the patient in consultation. A diagnosis of scleroderma 
was made at this time. Bronchography was performed, which revealed the presence of bronchi- 
ectasis in the lower lobes of both lungs. Attempts to treat the patient with paraaminobenzoic 
acid, desoxycorticosterone acetate and a vitamin C preparation brought no relief. A winter's stay 
in a dry, warm climate likewise had no effect. 

On April 30, 1950 the patient was readmitted to the Michael Reese Hospital with the diagnosis 
of scleroderma for treatment with cortisone. On her admission she appeared chronically ill. 
The blood pressure was 118/77, the pulse rate 84 and the temperature 98.6 F. The skin was 
thickened, slightly scaly, smooth and shiny. The areas involved were the face, neck, upper part 
of the chest, abdomen and feet. Most pronounced were the lesions on the forearms and, in 
particular, on the dorsum of the hands and the fingers. About the latter portions the skin was 
extremely thick and the patient was unable to close the fist and could hardly move the thumbs 
toward the ulnar margin of the hands. The finger tips were puffy and pale. The fundi of the 


eyes were normal. There was a notable dulness over the lower lobes of both lungs, with sup- 


pressed breath sounds and numerous crackling rales. The movements of the diaphragm were 
impaired. The heart size was normal on percussion, and no murmurs or arrhythmias were heard. 
The abdomen was not distended, and no masses were felt. The liver and spleen were not enlarged. 
Pelvic examination revealed the presence of a uterine fibroid; the ovaries were normal. Rectal 
examination disclosed an essentially normal condition. Neurological examination revealed no 
abnormalities. A chest roentgenogram and fluoroscopy showed exceptionally heavy broncho- 
pulmonary markings in the bases of both lungs. The diaphragm was high and hardly moved 
with respiration. The patient was unable to take a deep breath, coughing at the end of each 
inspiration. The esophagus exhibited paralysis and dilatation of the lower half. Barium sulfate 
solution did not pass readily through the cardia into the stomach. The upper part of the esophagus 
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was normal. Roentgenograms of the hands and of the right knee were likewise normal. The 
electrocardiogram was within normal limits. The urine showed traces of albumin and a few 
white blood cells. Blood studies on admission revealed 13.5 Gm. of hemoglobin, 4,500,000 
erythrocytes, 5,600 leukocytes (71 per cent polymorphonuclear forms, 5 per cent eosinophils, 
1 per cent basophils, 12 per cent lymphocytes and 11 per cent monocytes). The sedimentation 
rate was 40 mm. (corrected) in one hour. 

The cortisone therapy was started on May 2, 1950. On the first day the patient received 
100 mg. every eight hours, the second day 100 mg. every 12 hours and then 50 mg. every 12 
hours until her discharge from the hospital. Within the first week of her treatment her emotional 
status improved considerably. She became optimistic, confident and cheerful. For the first time 
in several months she was able to put on her wedding ring. She felt that her skin was loosening, 
and the motion of her thumb was improved. Her breathing became easier, and the pain in the 
cervical and dorsal parts of the spine subsided. During the second week of the treatment, her 
swallowing improved considerably. She had no difficulty swallowing hard food. Her cough 
subsided, and she was able to take a deep breath. Some pain which was present in her knees 
subsided. There was no blanching of the fingers; however, it must be considered that the patient 
was not exposed to cold temperatures at that time. The subjective improvement persisted 
throughout her stay at the hospital. The skin of the hands became more pliable, and the patient 
was able to close the fist much tighter than before. Objectively, there seemed to be considerable 


Summary of Results of Laboratory Studies on Patient with Scleroderma Treated with Cortisone 
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softening of the skin on her hands, although the general thickening persisted and even at the 
time of her discharge from the hospital after four weeks the diagnosis of scleroderma could have 
been made by examination of the involved parts of the skin. 

Rounding of the face appeared during the second week, and acne was noted in the third 
week. Some softening was also noticed around her mouth. The patient gained weight rapidly. 
After administration of potassium chloride, the weight dropped promptly, and her condition was 
maintained with the taking of 40 grains (2.6 Gm.) of potassium chloride daily from that time. 
The pulmonary findings remained unchanged. Dulness over the lower lobes of both lungs and 
a few crackling rales were present as before. The heart rate, blood pressure and temperature 
remained unchanged and were within normal limits. An electrocardiogram taken after four 
weeks of treatment showed no change as compared to the one taken on admission and was 
described as within normal linmets. Chest roentgenograms remained unchanged two and four 
weeks after the beginning of cortisone treatment. Notable changes were observed on fluoroscopy 
of the esophagus. Whereas on May 1 the esophagus appeared stiff and showed lack of peristalsis 
and both thick and liquid barium sulfate solutions remained a long time in its lower portion, 
3% weeks after administration of the hormone liquid barium sulfate solution passed through 
without difficulty, but heavy barium sulfate solution took some time to pass. Definite peristaltic 
waves were observed, and a decided improvement was noted over the results of the previous 
examination. The diaphragmatic mobility was reduced as previously. The urine remained sugar 
free, and no albumin or abnormal cellular elements were demonstrated in the sediment during 
the treatment. The blood count taken after 314 weeks of treatment remained unchanged, except 
that the moderate eosinophilia (a count of 5 per cent) had disappeared, and no eosinophils were 


found in the blood smear. 
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The patient was discharged from the hospital on May 28, 1950. Treatment has been maintained 
since then with 75 mg. of cortisone given daily for five days a week up to the present. Her 
condition has remained rather favorable, although no further improvement was noticed. The 
swallowing is unimpaired. Pain in the joints and cough have not reappeared. The skin is the 
same as at the time of her discharge from the hospital. Blanching of and pain in the finger tips 
recur on exposure to cold. Roentgenograms were repeated on June 15 and August 4 (six weeks 
and nine weeks, respectively, after the beginning of the therapy). No changes in the pulmonary 
fibrosis or the diaphragm were noted. The esophagus continued to show satisfactory peristalsis. 

More laboratory findings are listed in the table. The blood sugar, urea nitrogen, serum 
chlorides and serum uric acid exhibited no significant changes throughout the period of cortisone 
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Fig. 1.—Biopsy specimen 1 showing the vascular changes. Iron hematoxylin and eosin stain; 

« 450. 


treatment. The values were within normal limits. The serum protein and its fractions were 
determined by the method of Wolfson and co-workers.* Total serum proteins decreased slightly 
after four weeks of treatment and rose significantly after the sixth and eighth weeks. The 
albumin showed insignificant variations. The alpha globulins exhibited a fall after four weeks 
and rose after eight weeks to previous values. The variations of the beta globulins were insig- 
nificant during the first six weeks, and a rise was noted later. The gamma globulins decreased 
during the first four weeks and rose slightly thereafter..The mucoproteins, according to a 


4. Wolfson, W. Q.; Cohn, C.; Calvary, E., and Ichiba, F.: Studies in Serum Proteins: 
Rapid Procedure for Estimation of Total Protein, True Albumin, Total Globulin, Alpha 
Globulin, Beta Globulin, and Gamma Globulin in 1.0 MI. of serum, Am. J. Clin. Path, 18:723. 
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Fig. 2.—Biopsy specimen 1 (before treatment) showing the dense collagen pattern. Van 
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Fig. 3.—Biopsy specimen 2 (3% weeks after treatment) showing the beginning loosening 


of the collagen. Van Gieson stain. 
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modified method of Winzler and his associates > decreased, as compared with the results on the 
first examination, which was done two weeks after the treatment was commenced. 

Histological Studies—Histological studies were performed on skin biopsy specimens on 
April 31, the day before the treatment was begun (specimen 1), May 16 (specimen 2), May 24 
(specimen 3) and June 16 (specimen 4). The biopsy specimens were taken from the dorsal 
aspect of the right forearm about 2 to 3 cm. apart. These portions of the skin showed severe 
involvement clinically, but the changes had not progressed as far as those on the hands. The 
wound healing was slightly delayed. The specimens were immediately fixed in 5 per cent 
formaldehyde solutions, embedded in paraffin and stained with iron hematoxylin and eosin, the 


Fig. 4.—Biopsy specimen 3 (six weeks after treatment) showing considerable loosening 
of the collagen. Van Gieson stain. 


Van Gieson, Masson, Gomori reticulum and orcein elastic stains and the Hotchkiss glycoprotein 
stain for basement membranes. 

Specimen 1 (figs. 1 and 2): In the first specimen, taken before treatment was begun, the 
epithelium presented no remarkable changes. The collagen bundles of the reticular layer of the 
corium were dense, closely packed together and straight. The changes were much less pronounced 
in the papillary layer, but long strands of straight collagen bands also criss crossed in this portion. 
The elastic fibers of the papillary layer varied in thickness and were copious. The elastic tissue 
elsewhere was normal in amount. The variously sized arterioles and capillaries in the corium 
and subcutaneous tissue were cuffed with numerous lymphocytes, and the endothelial lining cells 


5. Winzler, R. J.; Devor, A. W.; Mehl, J. W., and Smyth, I. M.: Studies on the Muco- 
proteins of Human Plasma: Determination and Isolation, J. Clin. Investigation 27:609, 1948. 
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were large. Some of the arterioles were narrowed owing to generalized thickening of the wall. 
The hair shafts and sweat glands were likewise surrounded by lymphocytes. The nerve fibers 
presented no change. The basement membranes (glycoprotein and reticular components) were 
normal. A histological diagnosis of atypical scleroderma was made. 

Specimen 2 (fig. 3): In the second specimen, taken two weeks after cortisone treatment was 
begun, the outstanding change was a loosening of the collagen bands in the upper part of the 
reticular and lower part of the papillary layers. Other changes were insignificant. 

Specimen 3: In the third specimen, taken 314 weeks after the beginning of treatment, there 
was a considerable increase in the loosening of the collagen bands and the waviness of the collagen 
fibers. Other changes were insignificant. 

Specimen 4 (fig. 4): In the fourth specimen, taken six weeks after the onset of treatment, the 
collagen bands of the entire reticular layer of the corium had now become loosened and appeared 
wavy, approaching the normal pattern. No improvement in the vascular and elastic changes was 
observed. 

COMMENT 

The diagnosis of diffuse scleroderma was originally made primarily by clinical 
observation. Within approximately four years, symptoms and signs developed, 
beginning with peripheral vascular changes of the Raynaud type. Symptoms 
gradually invelved the skin, the lungs, the esophagus, the diaphragm and the joints 
(arthralgias). The clinical picture indicates that the disease went beyond the 
syndrome of acrosclerosis,° although the fingers and hands were more involved 
than any other parts of the skin. The lungs showed extensive involvement resem- 
bling the changes summarized by Spain and Thomas.’ The esophagus displayed 
loss of peristalsis and distal dilatation, as reported by Lindsay and co-workers,* 
although no evidence of ulceration could be obtained. No cardiac involvement was 
manifest in our case, and the electrocardiogram did not show the abnormalities 
observed by Weiss and associates.® Histological examination of the skin four 
years after onset of symptoms confirmed the diagnosis of scleroderma. The course 
prior to treatment with cortisone was that of a steady progression in spite of 
several therapeutic attempts. 

With cortisone therapy definite improvement was noticed. The skin became 
softer and more pliable. The motion of the hands became considerably improved. 
The most remarkable improvement occurred in the esophagus, which now exhibited 
a definite and satisfactory peristalsis and some decrease of the dilatation. The act 
of deglutition became nearly normal. The changes were pronounced on fluoroscopy 
and were not visible on roentgenograms. They cannot therefore, be reproduced 
here. 

There was a favorable influence on the mental attitude of our patient, which 
appeared early during the treatment. This has been repeatedly observed by other 
workers in the course of treatment of various conditions with cortisone or ACTH. 


6. O’Leary, P. A., and Waisman, M.: Acrosclerosis, Arch. Dermat. & Syph. 47:382 
(March) 1943. 

7. Spain, D. M., and Thomas, A. G.: The Pulmonary Manifestations of Scleroderma: 
Anatomic-Physiological Correlation, Ann. Int. Med. 32:152, 1950. 

8. Lindsay, J. R.; Templeton, F. E., and Rothman, S.: Lesions of the Esophagus in Gen- 
eralized Progressive Scleroderma, J. A. M. A. 128:754 (Nov. 20) 1943. 

9. Weiss, S.; Stead, E. A., Jr.; Warren, J. V., and Bailey, O. T.: Scleroderma Heart 
Disease with Consideration of Certain Other Visceral Manifestations of Scleroderma, Arch. Int. 
Med. 71:749 (June) 1943. 
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She felt particularly relieved because the troublesome arthralgias, particularly in 
the cervical portion of the spine, had disappeared. But there was also a general 
sense of well-being and optimism which seemed unrelated to the somatic improve- 
ment. 

Although the improvement of the skin was definite, it was far from a restoration 
to normal. The diagnosis of scleroderma could have been made even after the 
improvement resulting from cortisone treatment became apparent. The favorable 
changes were only relative ones. There was no demonstrable effect on the pulmo- 
nary lesions and the excursions of the diaphragm roentgenologically, although the 
cough had disappeared. 

Of the side effects due to cortisone treatment, as reported by Hench and his 
co-workers '° and Sprague and others," rounding of the face, acne and water reten- 
tion were quite pronounced in our patient. The last necessitated medication with 
potassium chloride, which had a prompt diuretic effect. 

Studies of water and electrolyte balances, changes in carbohydrate, nitrogen 
and uric acid metabolism, as well as hematological studies, and many other investi- 
gations on alterations occurring during the treatment with cortisoné and ACTH 
have been performed so extensively by the original and other investigators that 
it seemed unnecessary to repeat them in our case. They have been recently 
summarized by Ingle.'* The few laboratory tests which we performed were mainly 
concerned with the serum proteins and mucoproteins. The former were within 
normal limits immediately before the treatment was begun. Then there was a 
tendency toward a fall of the globulin fractions noticeable until about four weeks 
of treatment. Later, after the patient had been discharged from the hospital and 
the dose of hormone reduced, the values returned to normal or above. This may 
indicate that the maintenance dose chosen for our patient was too small. The 
influence of ACTH and cortisone on serum proteins has been studied extensively 
by Sprague and his co-authors '' and others, and a course similar to that in our case 
has been found. The serum mucoproteins exhibited a steady decrease throughout 
the period of treatment, although unfortunately no value was obtained prior to 
the therapy. The significance of this phenomenon is not clear. Soffer and 
collaborators '* have recently reported a fall of serum glucosamines in cases of 
disseminated lupus erythematosus treated with the hormones under discussion. 

Interesting changes were observed in the skin biopsy specimens before and 
after treatment. The histological picture on the original biopsy was interpreted 
as that of a typical scleroderma. Only some of the collagen fibers of the papillary 
layer were straight and closely packed, and in this layer there was a heavy concen- 
tration of elastic fibers of varying thickness arranged in snakelike or whiplike 


10. Hench, P. S.; Kendall, E. C.; Slocumb, C. H., and Polley, H. F.: Effects of Cortisone 
Acetate and Pituitary ACTH on Rheumatoid Arthritis, Rheumatic Fever and Certain Other 
Conditions: Study in Clinical Physiology, Arch. Int. Med. 85:545 (April) 1950. 

11. Sprague, R. G.; Power, M. H.; Mason, H. L.; Albert, A.; Mathieson, D. R.; Hench, 
P. S.; Kendall, E. C.; Slocumb, C. H., and Polley, H. F.: Observations on the Physiological 
Effects of Cortisone and ACTH in Man, Arch. Int. Med. 85:199 (Feb.) 1950. 

12. Ingle, D. J.: Biologic Properties of Cortisone, J. Clin. Endocrinol. 10:1312, 1950. 

13. Soffer, L. J.; Levitt, M. F., and Baehr, G.: Use of Cortisone and Adrenocorticotrophic 
Hormone in Acute Disseminated Lupus Erythematosus, Arch. Int. Med. 86:558 (Oct.) 1950. 
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forms. However, the collagen pattern of the reticular layer was typical of sclero- 
derma (fig. 5), and the vascular changes favored a diagnosis of a collagen disease. 
After the administration of cortisone there were a progressive loosening of the 
collagen bands and an increased waviness approaching the normal pattern (fig. 6). 
There was no significant change in the vascular picture, and changes in the elastic 
pattern and other elements could be accounted for by the contiguous change in 
the collagen. 


Fig. 5—Collagen pattern before treatment with cortisone. Van Gieson stain; x 200. See 
figure 6. 


This change in the collagen might be made responsible for the softening of the 
skin noted clinically. We are unable to explain the improvement of the esophageal 
peristalsis in our case. By conjecture, however, we may assume that a similar 
process may have occurred, inasmuch as denseness of connective tissue fibers 
of the esophageal wall in scleroderma has been described by Lindsay and 
co-workers.® 

An interesting speculation concerning the site and mode of action ef cortisone 
suggests itself from these observations. Its profound effect on mesenchymal 
structures has become apparent. The inhibitory effect on fibroblast formation was 


e 
& 
2 
BS 
* 
: 
g 
a 
£ 
8 
§ 
‘ 


oF Rata BGs ORI 


eH aR Seat 


Be aR! RA 





592 A. M. A. ARCHIVES OF INTERNAL MEDICINE 


reported by Taubenhaus and Amromin,’* Ragan and co-workers * and others. 
Alterations in the ground substance appear most likely, as suggested by Opsahl ** 
and Taubenhaus and Amromin.’* Now the effect on collagen bundles becomes 
apparent. Baker and Castor *’ had already observed changes in collagenous fibers 
in experimental animals after percutaneous application of an adrenal extract. 
Whether the loosening of the collagen fibers in our case is due to changes of the 
molecular structure of the collagen or alterations in the cement substance does not 


Fig. 6.—Collagen pattern six weeks after treatment with cortisone. Contrast with figure 5. 
Van Gieson stain; x 200. 


become evident from our observations. Roentgen diffractions and electron micro- 
scopic studies are being performed on collagen fibers under the influence of 


14. Taubenhaus, M., and Amromin, G. D.: The Effects of the Hypophysis, Thyroid, Sex 
Steroids and the Adrenal Cortex upon Connective Tissue, J. Lab. & Clin. Med. 36:7, 1950. 

15. Ragan, C.; Howes, E. L.; Plotz, C. M.; Meyer, K., and Blunt, J. W.: Effects of 
Cortisone on Production of Granulation Tissue in Rabbits, Proc. Soc. Exper. Biol. & Med. 
72:718, 1949. 

16. Opsahl, J. C.: Influence of Hormones from Adrenal Cortex on Dermal Spread of India 
Ink With and Without Hyaluronidase, Yale J. Biol. & Med. 21:487, 1949. 

17. Baker, B. L., and Castor, C. W.: Cutaneous Atrophy Induced by Local Treatment with 
Adrenocortical Steroids, Anat. Rec. 106:173, 1950. 
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cortisone and with employment of fixation methods other than formaldehyde the 
better to clarify this effect. Edema as a possible cause of the separation of the 
collagen bundles seems unlikely both histologically and clinically. The loosening 
of the collagen pattern did not appear to be produced by fluid. Rather there was 
the reappearance of the normal loose arrangement of the collagen fibers. Likewise, 
the subcutaneous fat did not show evidence of edema. 

According to our observations, we agree with Thorn and co-workers? that 
cortisone therapy does not affect the fundamental course of scleroderma. It seems, 
however, to influence one particular phase of the disease, namely, the alteration 
of the characteristic collagen pattern. 


SUMMARY AND CONCLUSIONS 


A patient with diffuse scleroderma, involving the skin, the lungs and the 
esophagus, was treated with cortisone. Decided improvement of the esophageal 
peristalsis was observed under the influence of the hormone. The skin became 
more pliable and softened, but there was no restitution to normal. No change 
in the pulmonary involvement was observed roentgenologically, although the cough 
stopped. Serial skin biopsy specimens taken before and during treatment revealed 
a loosening and thinning of the initially thickened and swollen collagen bundles 
under the influence of cortisone. The significance of these changes is discussed. 


Drs. S. W. Becker, M. R. Caro and H. Rattner, of Chicago, assisted in this study. 








RESOLUTION OF MILIARY TUBERCULOSIS OF THE BONE MARROW 
WITH DIHYDROSTREPTOMYCIN THERAPY 


NICHOLAS L. PETRAKIS, M.D. 
MINNEAPOLIS 


ESOLUTION of the lesions of miliary tuberculosis before the advent of 
chemotherapy was a rare occurrence.’ Reports are available on the regressive 
and healing effects of streptomycin in miliary tuberculosis in experimental animals 
and on human material.*, The healing process is generally believed to be slow, 


requiring many weeks or months. 

This is a report of a case of disseminated miliary tuberculosis of the reinfection 
type. The diagnosis was made on sternal bone marrow examination, utilizing the 
method described by Schleicher,’ in the absence of roentgenographic or clinical 
findings. It was possible to follow by histological means the rapid and almost com- 
plete resolution of the miliary tubercles in the bone marrow aspirations during 
dihydrostreptomycin therapy. A search of the literature. has failed to reveal a 
previous report of this type. 

REPORT OF CASE 

M. D., a 52 year old white woman, was admitted to the Medical Service of the Minneapolis 
General Hospital on March 19, 1950. with a history of gradually increasing weakness, fever 
and episodes of chills and sweats of eight or nine months’ duration. There was a weight loss 
of 10 pounds (4.5 Kg.). During the week preceding admission, her temperature was noted 
to be 102 F. and she experienced numerous episodes of chills, fever, nausea and vomiting, 
associated with a severe frontal headache. The vomiting was projectile in character. There 
was no cough, hemoptysis or pain in the chest. 

The past history revealed that she had had an episode of cough, hemoptysis and chilly 
sensations in 1943, which lasted for about three days. A Mantoux test gave a positive reaction 
at that time. 

Results of Physical Examination—Physical examination showed a thin, pale, poorly nour- 
ished, chronically ill woman. The rectal temperature was 102 F., the pulse rate 80, the 
respiration rate 20 and the blood pressure 100/60. Examination of the head and neck revealed 
no abnormalities. Funduscopic examination disclosed a normal condition. The chest was 
normal to percussion and auscultation. Examination of the heart gave normal results. 
Abdominal and pelvic examinations revealed no abnormalities. The results of neurological 
examination were within normal limits. 


From the Department of Internal Medicine, Minneapolis General Hospital. 

1. Baggenstoss, A. H.: The Effect of Streptomycin on Histopathologic Aspects of Tuber- 
culosis of Human Beings, in Streptomycin and Dihydrostreptomycin in Tuberculosis, edted 
by H. M. Riggins and H. C. Hinshaw, New York, National Tuberculosis Association, 1949. 

2. Baggenstoss.1 Baggenstoss, A. H.; Feldman, W. H., and Hinshaw, C. H.: The Effect 
of Streptomycin on the Pathology of Generalized Miliary and Meningeal Tuberculosis, Proc. 
Staff Meet., Mayo Clin. 22:265, 1947. 

3. Schleicher, E. M.: Isolation of Particles from Aspirated Sternal Marrow for Biopsy, 
Am. J. Clin. Path. 17:909, 1947. 
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Laboratory Studies on Admission—The Kline test for syphilis gave a negative reaction. 
The hemoglobin concentration was 14.5 Gm. per 100 cc. Erythrocytes numbered 4,400,000 
and leukocytes 2,600 per cubic millimeter, with a differential count of 57 per cent neutrophils, 
40 per cent lymphocytes, 2 per cent monocytes, 1 per cent eosinophils, and 3.3 per cent reticulo- 
cytes. The hematocrit reading was 38 per cent. The sedimentation rate (Westergren) was 
43 mm. per hour. Urinalysis gave normal results. Lumbar puncture revealed colorless fluid 
with 18 cells per cubic millimeter, 100 per cent mononuclear forms and 70 mg. of protein per 
100 cc. The colloidal gold and Wassermann reactions were negative. The pressure was not 
increased. Roentgenographic examination of the chest showed nothing abnormal. 

Progress in Hospital—During the week after admission, the temperature curve was of the 
intermittent type, rising to 100 F. late in the afternoon and falling to normal or subnormal by 
early morning. A 1: 10,000 Mantoux test showed a markedly positive reaction. Agglutination 
reactions for typhoid, paratyphoid and brucellosis organisms were negative. Blood cultures 


Fig. 1—Section of bone marrow particle showing a typical miliary tubercle present on 
admission to hospital. x 900. 


yielded no pathogens. Guinea pig inoculation of the gastric washings was reported as showing 
no tubercle bacilli at six weeks. 

A sternal bone marrow aspiration was performed within a few days after admission, and 
5 cc. of marrow was obtained, from which histological sections were made of the marrow 
particles. Approximately 64 particles were obtained and serially sectioned. These revealed 
the presence of numerous epithelioid granulomas, many of which showed central caseation, 
Langhans’ giant cells, lymphocytic cuffing and central necrosis (fig. 1). Tubercle bacilli 
were seen in sections stained with the acid-fast stain. 

Chemotherapy, consisting of 2 Gm. of dihydrostreptomycin per day given intramuscularly 
in divided doses, was immediately started. Within three days, the temperature returned to 
normal and the patient felt better. The leukocyte count rose to 4,600 per cubic millimeter, 
with a differential count of 44 per cent neutrophils, 39 per cent lymphocytes, 6 per cent mono- 
cytes and 11 per cent eosinophils. After 11 days of this therapy the dose of the antibiotic was 
reduced to 1 Gm. per day. 
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On the seventeenth day after institution of therapy, a second sternal aspiration was made 
in another interspace. Serial sections of 35 bone marrow particles were made. These revealed 
no tubercles. One small epithelioid structure, which was believed to be a retrogressive tubercle 
(fig. 2), was observed. No tubercle bacilli could be demonstrated by acid-fast staining. A 
roentgenogram of the chest was again found to be negative. The patient was maintained on 
the same therapy and continued to have marked clinical improvement, gaining 7 pounds 
(3.2 Kg.) in weight. Repeat examination of the spinal fluid two weeks after the start of 
therapy showed it to be entirely normal. 

On the thirty-sixth day after the start of therapy bone marrow aspirations of the sternum 
and iliac crest were made. A total of 10 cc. of marrow was obtained, and the particles were 
serially sectioned. Forty-three particles were obtained from the iliac crest and 52 particles 
from the sternum. These revealed only two small epithelioid structures of the type previously 
noted (fig. 2). A chest roentgenogram taken at this time was still unchanged. During the 
two months of observation after the institution of therapy, the patient regained her normal 
vigor and color and subjectively felt well, She was transferred to a sanatorium for further 


observation. 


& &* 


Fig. 2.—Section of marrow particles showing characteristic epithelioid type of lesion 
present at 17 and 36 days after start of dihydrostreptomycin therapy. x 900. 


COMMENT 


Microscopic studies in this patient revealed that rapid resolution of the miliary 
tuberculous lesions in the bone marrow occurred during dihydrostreptomycin 
therapy. The lesions present in the initial aspirate were of the classic type described 
by Schleicher and need no further discussion.t Tubercle bacilli were demonstrated 
in the lesions, confirming this interpretation. After a period of 17 days and a total 
dose of 14 Gm. of dihydrostreptomycin, no recognizable tubercles were detected in 
the bone marrow. On the seventeenth and thirty-sixth days compact structures 
composed of 10 to 15 pale-staining, spindle-shaped cells of epithelioid character 
were observed. No reaction of the surrounding marrow was noted. It is believed 


4. Schleicher, E. M.: Miliary Tuberculosis of the Human Bone Marrow Organ, Am. Rev 
Tuberc. 53:115, 1946. 





PETRAKIS—MILIARY TUBERCULOSIS-DIHYDROSTREPTOMYCIN 597 


that these structures represented miliary tubercles undergoing healing. No fibrosis, 
hyalinization or lymphocytic infiltration of the type described by Baggenstoss * was 
noted. These findings indicate that retrogression of the bone marrow tubercles 
occurred within 17 days after the institution of therapy. 

The incidence of spontaneous healing of miliary tuberculosis of the human bone 
marrow has not been reported. The marrow has been found to be involved in 84 
per cent of cases of miliary tuberculosis at autopsy.® Schleicher has observed the 
marrow to be positive on repeated aspirations for over a year without other clinical 
evidence of disease. The rapid resolution of the disseminated lesions in this case 
appears to be directly attributable to the effects of the dihydrostreptomycin therapy. 

The diagnosis and subsequent clinical management for this patient could not 
have been established without the aid of the bone marrow examination. At least 
5 cc. of bone marrow should be aspirated in order to obtain a large number of 
marrow particles for examination. It is also of importance to mount and examine 
serial sections made from at least one-half the thickness of the marrow particles. 
In this manner, a representative sample of the aspirated marrow can be studied and 
minute lesions are not missed.* For this patient the chest roentgenograms were 
repeatedly normal, as occurs for approximately 50 per cent of patients with miliary 
tuberculosis.’ Pulmonary roentgenographic shadows depend on the presence of 
tubercles containing collagen or extensive caseous material.* In the case presented 
the tubercles in the bone marrow were minute and without collégen, and, con- 
sequently, if similar lesions were present in the lungs, they would not be apparent 
on roentgenography. 

The availability of effective chemotherapeutic agents for the treatment of miliary 
tuberculosis emphasizes the importance of early diagnosis. This case stresses the 
clinical value of bone marrow aspiration and serial bone marrow sections in the 
early diagnosis of miliary tuberculosis. It indicates that miliary lesions may resolve 
rapidly with dihydrostreptomycin therapy and suggests that bone marrow studies 
may be of value in guiding the therapy of patients with absence of roentgenographic 
signs in the chest. 

SUM MARY 

A report of a case of miliary tuberculosis diagnosed on bone marrow aspiration 
is presented. The miliary lesions were observed to resolve within 17 days during 
therapy with dihydrostreptomycin. 

Laboratory of Experimental Oncology, Laguna Honda Home, San Francisco 16. 

Dr. G. E. Fahr, former Chief of the Department of Internal Medicine, Minneapolis 


General Hospital, gave permission to report this case. Dr. E. M. Schleicher aided in prepara- 
tion of the bone marrow sections. 
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ALLERGY—HISTAMINE AND ACTH 
A Review of the Literature from August 1948 to September 1950 


FRANCIS M. RACKEMANN, M.D. 
BOSTON 


N THE LAST two years interest in the diseases of allergy centered for a time 

on the antihistaminic drugs, and then in May 1949 came the startling announce- 
ment by Hench and his co-workers‘ that the adrenocorticotropic hormone of the 
pituitary (ACTH) would relieve all the symptoms of rheumatoid arthritis. Since 
the general problem of arthritis was not unlike the general problem of asthma, 
those interested in clinical allergy recognized at once that this remarkable agent 
might be useful for their patients also. 

In the two years reviews of the literature on clinical allergy have been. published, 
most of them dealing with one or another particular aspect, and they will be 
mentioned. Special thanks are due to Unger and Gordon * for a remarkable sum- 
mary of a vast number of recent papers in the field of clinical allergy up to the time 
of ACTH. Anyone interested in the details should consult this work. As Unger’s 
review indicates, the treatment of asthma, as well as of hay fever, eczema and 
urticaria, has been unchanged, at least in its essentials, except for ACTH. 

There are two basic concepts in the allergy-asthma problem. One is the “gun 
and trigger” relationship; the patient is like a loaded gun with symptoms set off 
by trigger mechanisms of wide variety. At the recent International Congress on 
Asthma, held in France, many authors laid stress on “la terrain,” the background 
on which symptoms could develop. They agreed that asthma occurred only in 
those persons who were predisposed, who had inherited, or perhaps developed, a 
background of some sort which was essential. The problem is epitomized by the 
differences between the guinea pig and the rat. The pig is easy to sensitize to 
foreign protein ; the rat is almost impossible to sensitize. The guinea pig is sensitive 
to histamine, whereas the rat will tolerate over 100 times the dose of histamine 
which is fatal to the guinea pig. Allergic human beings are more like guinea pigs 
than like rats. “La terrain” is of obvious importance. 

The second concept concerns the division of all the cases of asthma into two 
great groups. The one is “extrinsic.” It depends on allergy to foreign substances 


Dr. Rackemann is a member of the Board of Consultation, Massachusetts General Hospital. 
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in dust or food ; the patient is sensitized, but the exciting cause is something which 
comes from outside his body. The other is “intrinsic.” It depends on something 
which the patient carries with him at all times and in all places; the exciting 
cause is inside. Allergy is a disease of young persons, and one finds that when 
asthma begins before the age of 30 the exciting cause is allergy in most cases; but 
when asthma begins after the age of 40 the cause is not allergy, at least in the 
ordinary sense. The nature of this variety affecting older persons constitutes the 
second major problem, and the immediate question is whether the mechanisms which 
apply in the group of cases due to allergy can apply also in the group due to intrinsic 
causes, 

My personal interest is in the mechanism of asthma and in the role played by 
histamine, as well as by the new ACTH, and most of what follows will deal with 
these two topics. Before that discussion, however, there are reports of reactions 
which are so “practical” that they must be mentioned. 

Allergy is important, for the treatment of it can lead to dangerous complica- 
tions. Patients who are hypersensitive must be treated with respect. Blanton and 
Sutphin * made scratch skin tests on a woman 57 years of age with asthma of long 
duration, and they all gave negative reactions. When intracutaneous tests were 
made, however, a severe reaction developed at once, and within 15 minutes she was 
dead. She ‘iad reacted to several of the tests, but which one killed her was not dis- 
covered. Incidentally, she was given an injection of morphine, and that has killed 
other patients with asthma. 

Harris and Shure * made tests on a woman 25 years of age who had had asthma 
since childhood, and she also died promptly. When later her serum was transferred 
to the skin of normal persons, a violent reaction to cottonseed extract was discovered. 
Just why cottonseed extract should be so poisonous for a few rare patients is not at 
all clear. Several such instances have been reported. 

Reactions to penicillin are not uncommon. Lepper and his associates * reported 
that of 598 patients treated with aqueous crystalline penicillin reactions occurred in 
seven (or 1.2 per cent). Of 557 patients treated with crystalline penicillin in oil 
and beeswax, 15 (or 2.7 per cent) reacted, and, of 148 patients treated with pro- 
caine penicillin, two patients (or 1.4 per cent) reacted. Among 184 with a history 
of allergic disease, there were seven with reactions (or 3.8 per cent), whereas 
among 861 with no such history there were only 13 reactors (or 1.5 per cent). The 
history of previous treatment with penicillin was even more important. Of 29 with 
the history eight reacted (28 per cent) while of 338 without such a history only 
12 reacted (3 per cent). Results from combinations of allergy and previous treat- 
ment were not described. 

Peck and his co-workers ® made intradermal tests with penicillin. Among 276 
adults who had never had penicillin, 15 (or 5.4 per cent) gave positive skin test 


3. Blanton, W. B., and Sutphin, A.: Death During Skin Testing, Am. J. M. Sc. 217:169, 
1949, 

4. Harris, W. C., and Shure, N.: Sudden Death Due to Allergy Tests, J. Allergy 21:208, 
1950. 

5. Lepper, M. H.; Dowling, H. F.; Robinson, J. A.; Stone, T. E.; Brickhouse, R. L.; 
Caldwell, E. R., Jr., and Whelton, R. L.: Studies on Hypersensitivity to Penicillin: I. Incidence 
of Reactions in 1,303 Patients, J. Clin. Investigation 28:826, 1949. 

6. Peck, S. M.; Siegal, S.; Glick, A. W., and Kurtin, A.: Penicillin Sensitivity, J. A. M. A. 
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reactions, but, of the 130 patients who had received penicillin previously, 32 (or 25 
per cent) had had cutaneous eruptions from the antibiotic, and of these 17 (more 
than 50 per cent) gave positive skin test reactions to it. It is important that reac- 
tions to these skin tests were of the delayed inflammatory type, developing in 24 to 
72 hours. Treatment by repeated intracutaneous injections produced desensitiza- 
tion in many patients, as did oral doses also. 

Burleson’s * patient, a man 40 years old who probably had pneumonia, was given 
200.000 units of crystalline sodium penicillin G in 1 cc. of isotonic sodium chloride 
solution and also 0.5 cc. of 1 per cent procaine penicillin. Fifteen minutes later 
he went into shock, but, thanks to the prompt intravenous injection of diphen- 
hydramine (benadryl*) hydrochloride, he recovered. Two days later skin tests with 
the penicillin in saline solution and the penicillin with procaine both caused immedi- 
ate local reactions of large size. 

Boelter and Hatoff * report the case of a small child, ill with pneumonia, who had 
received penicillin in oil every 12 hours for nine days, and then the treatment was 
changed to aqueous penicillin given intramuscularly. After two doses, she dis- 
played a great number of indurated, nontender, urticarial wheals on the buttocks at 
the site where the oil had been injected. The temperature rose to 101 F., and on the 
next day confluent erythema developed over the buttocks, which became indurated 
and tender—a picture quite comparable to that of the Shwartzman phenomenon. 

Cormia and collaborators * demonstrated that the muscle of eight guinea pigs 
which had been sensitized with Trichophyton mentagrophytes would react in the 
Dale bath when commercial sodium penicillin was added to the bath water. The 
muscle of 12 guinea pigs sensitized to penicillin reacted only slightly to penicillin 
and enly slightly to Trichophytin. Their experiments show that there is an antigen 
common to penicillin and trichophytin. Coppinger and Goldner *’ report a case of 
anaphylactic shock following the intravenous injection of the protein hydrolysates 
called amigen®* and recommend, quite wisely, that all persons who are to receive such 
digests should be tested for a possible sensitivity to them. 

To review all the cases like these is not worth while in this space. The principles, 
however, are important. The reports confirm our knowledge of allergic reactions 
in general. Reactions to penicillin, or indeed to any one of a variety of foreign sub- 
stances which may be injected into the human body, will be more frequent, as well 
as severer, if either of two basic conditions is present. First, if the patient is allergic, 
if he is one of the persons who have the capacity to develop sensitiveness, he will react 
more than normally, and, second, if he has had a previous injection of the same 
material, the chance of his reacting is greater than normal. When both conditions 
occur together, that is, when the allergic person has had a previous dose, the chance 
of reaction will be still more likely, and, finally, if the first dose produced a general 
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disturbance of any sort, and typically with symptoms like those of serum disease, 
one can expect that the patient will react again, and this time in a greatly exag- 
gerated manner; indeed, the reaction may be fatal. 

Local applications of penicillin to the eye, to the nose or in ointments to the skin 
have not been mentioned here. They may set up a local sensitiveness of the tissue 
which may react specifically when the penicillin is applied to the same place another 
time or when it is injected parenterally. 

Papers on many other topics have appeared recently: The reports of cases 
showing the effects of newly discovered allergenic substances, the types of reaction 
to these substances; why some substances produce a dermatitis of the contact type 
while others give rise to systemic reactions with acute shock, on the one hand, 
or to more delayed reactions of the “serum disease” type, on the other; the 
mechanisms of these reactions; the antibodies involved, and, finally, the results 
of treatment with all the new medicaments and the new methods by which they 
are used—intravenous doses, aerosols and pills—all these topics, and many more, 
are parts of the allergy-asthma problem, but there is no space to dwell on them 
here; the subject is too large. Let us move on to histamine and ACTH. 


HISTAMINE 


In the review of allergy for 1944 and 1945 I" presented a diagram which 
showed that allergy was only one. of four mechanisms by which a common denomi- 
nator was released to produce a variety of symptom complexes. Infection was a 
second mechanism; intoxication with drugs, possibly drug allergy, was a third, 
and “depletion,” or stress and strain, either somatic or psychic, was a fourth 
mechanism—and that was the crucial point, the question being whether stress 
and strain was sufficient by itself, without antigen-antibody reactions or infections, 
to cause asthma. 

This diagram is not accepted by every student of allergy but at least it furnishes 
the framework on which to arrange the present discussion. What progress has 
been made to prove or disprove the theory? The great question is whether the 
common denominator, “H substance,” can be released by depletion (stress and 
strain), as well as by the antigen-antibody reaction of allergy. A secondary 
matter is whether this H- substance really is histamine. And a third question is 
whether the histamine effects depend on an excess of the H substance or on an 
altered reaction to the normal quantity. 

Let us take up these three questions in order: 

1 Can Histamine Be Released by Depletion?—Ever since 1929, when Best, 
Dale, Dudley and Thorpe ** first identified histamine in normal tissue, it has been 
shown that this compound can be released in a variety of circumstances. The move- 
ment of histamine from its bound state, attached to white cells in the blood or to 
cells in tissues like the kidney or liver, to its free state in the plasma and/or in the 
tissue fluids is very easy, and the movement makes the study of the problem 
difficult. 
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In 1937 Feldberg and Kellaway ** demonstrated the liberation of histamine from 
a normal lung perfused with toxic solutions containing snake venom, staphylococcic 
toxin or peptone. 

In 1941 Rocha e Silva ** suggested that the contraction of the guinea pig uterine 
strip when trypsin was added to the bath was due to the release of histamine from 
the tissue. This contraction was comparable to that produced by specific antigens, 
but then he discovered that the trypsin contraction did not desensitize to the allergic 
contraction, or vice versa, and this suggested that the site of action was not the 
same for the two mechanisms. More recently, Rocha e Silva and his co-workers *° 
have added peptone to the blood with which they perfused a dog’s liver, and they 
observed histamine in the perfusate. 

Since then, Rose,’* Serafini’? and others have shown that histamine may be 
released from various tissues after treatment with different substances. As Rose 
stated, the release is not peculiar to immune reactions. In 1947 Rose ** wrote 
another excellent summary of the histamine problem. 

In 1941 Katz and Cohen '® first showed that a mixture of sensitive serum and 
specific antigen could act on blood cells to release the histamine which they con- 
tained. When the mixture was centrifuged, the supernatant plasma contained 
much more histamine than did the control in which the same serum was mixed 
with some other and nonspecific antigen. The histamine had been released, and the 
antigen-antibody reaction was quite necessary in the process. Incidentally, a prac- 
tical application of this mechanism has been devised by Spain, Strauss and Neu- 
mann,?° who have used the method to study the antibodies in hay fever serum. 
Before the pollen treatment, the histamine release was measured at 3.7 micrograms, 
but after treatment it was only 2.1 micrograms. Evidently, the skin-sensitizing 
antibody had been modified by the ragweed treatment. When post-treatment 
(P) serum was added to the mixture of untreated (A) serum and ragweed, the his- 
tamine release was inhibited, evidently because the blocking antibody had interfered 
with the combination of skin-sensitizing antibody and ragweed. It was a clever way 
to demonstrate the effect of treatment, but whether the result was parallel to the 
clinical improvement of the patient is not stated. 

What about the release of histamine by stress and strain? Is it possible that 
effects which are nervous or depend on severe fatigue could be sufficient to do it? 
Unfortunately, there is no direct evidence on this point. Since, however, the 
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attack of asthma which is caused by physical or emotional strain is quite the 
same in its signs and symptoms as the attack caused by allergy, one can assume a 
similar mechanism. 

Interest in the emotional aspects of asthma has increased rapidly in the past 
few years. From Wolff’s clinic in New York come two papers. In the first, 
Holmes and his~associates ** describe pathological changes of the nasal mucosa, 
with edema of the stroma, dilatation of the vascular and lymphatic channels and 
hyperactivity of glands, all quite the same as the changes observed in allergic dis- 
ease, but in the author’s cases they were associated with such emotions as anxiety, 
hostility, frustration and resentment. “ . . . The nasal [reaction] is a part 
of a broad biologic protective pattern of defense.” In the second paper, Wolf and his 
co-workers ** present evidence that “cellular reactions with eosinophilia and even 
structural tissue changes may be the end stage of psychosomatic processes.” By 
nothing more than manipulations of the interview situation, they could “turn on” 
and “turn off” the patient’s attitudes and then show that changes in the mucous 
membranes came and went at the same times. 

Mitchell and his co-workers ** declare that if they had known how to recog- 
nize maladjustment the majority of the 22.7 per cent of conditions in their patients 
previously classified as “cause not determined” would be understood. Those who 
had allergic rhinitis were young persons, both boys and girls, and they had few 
personal problems, but those who suffered from chronic vasomotor rhinitis 
were usually past the age of 40. Most of them were women, and most of them did 
have personal problems. 

Metzger ** has recognized the psychosomatic manifestations in a great number 
of patients. 

Funkenstein ** presents an interesting chart. It shows that during the war 
attacks of tertian malaria were apt to follow directly after an air raid. His theory 
was that anxiety caused a secretion of epinephrine, which in turn caused a squeezing 
out of the parasites from the spleen and the reticuloendothelial system. Bern- 
stein ** emphasizes the interplay of psychic and somatic factors; both are usually 
present. One of his patients under treatment for allergy was not doing well. 
When later it was revealed that the man was greatly disturbed about his daughter’s 
marriage and that the matter could be discussed, the allergic “shots” began to 
help him greatly. In the section on ACTH to be presented later, White’s *? observa- 
tions that emotional impulses can stimulate the pituitary by way of the hypothalamus 
will be reviewed. 
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More and more the mechanism by which the psychological factors can give 
rise to somatic symptoms is being elucidated. As a secondary mechanism to make 
a bad matter worse, there is little doubt about psychic disturbances. Whether or not 
these mechanisms can be primary—that is the real question. As said before, the 
proof that histamine can be liberated by psychic factors alone is not at hand, but 
the circumstantial evidence is increasing, and it is pointing in that direction more 
and more. The answer to the first of the three questions is “Yes, probably !” 

2. Is the Common Denominator—the H Substance—Really Histamine ?—First 
of al!, one must recognize that the accepted method of measuring histamine is the 
Code modification of the Barsoum-Gaddum technic,** by which the sample is 
acidified and then boiled to remove all protein. The filtrate is then concentrated 
and purified, to be tested later for its ability to cause a contraction of smooth 
muscle in the Dale bath, the height of contraction in the unknown being compared 
with that caused by standard dilutions of histamine itself. This technic does not 
identify histamine; it simply measures the histamine-like activity of the filtrate. 
Moreover, it is obvious that single determinations will not tell much about the 
movement. of histamine from cells to plasma and back again. Meantime, the 
properties of the filtrate are so similar to those of histamine that identification is 
almost inevitable. The common denominator is released by many mechanisms, 
as just said. In severe seizures of asthma the total blood histamine does not rise ; 
it falls, as Rose ** could show, and the fact is hard to correlate with the idea of a 
histamine causation. Rose makes the pertinent observation that histamine is con- 
tained in the white cells of the blood, and that in leukemia the total amount is several 
times the normal quantity. In spite of this increase, however, patients with leukemia 
do not have allergic reactions or shock of any kind. 

An interesting side light is an explanation by Rose that the damage to tissues 
caused by the antigen-antibody reaction is not due to histamine itself. Rose recalls 
that Feldberg and Kellaway had detected an enzyme-lysozyme in the reaction, and 
the histamine liberation was due to it. The release of histamine is a result and not 
a cause of the tissue injury. 

The discrepancy between symptom severity and histamine concentration is dis- 
concerting, perhaps, but it is not an important argument. As will be shown later, 
the antihistaminic drugs, which neutralize histamine in the test tube, will relieve 
certain symptoms called “allergic,” but that again is not a proof that the symptoms 
depend on histamine. The fact that antihistaminic drugs do not relieve all symptoms 
in every case is a strong argument for the presence of some factor besides histamine. 
Moreover, the same drugs will relieve also the effects produced by acetylcholine, 
and they have other actions, as will be seen. So far, one cannot say that H sub- 
stance is proved to be histamine. 

3. Do the Symptoms in Allergy Depend on an Excess of the H Substance or 
Do They Depend on an Altered Reaction to the Normal Quantity?—The original 
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observation of Weiss, Robb and Blumgart ** that patients with asthma acquired a 
wheeze when given intravenous doses of histamine which caused no symptoms in 
normal persons is important. They were studying the circulation time. 

In 1946 Serafini and Biozzi,"” in Frugoni’s laboratory in Rome, showed that 
when histamine was injected under the skin of patients with asthma there was an 
abrupt rise in the blood histamine. The curve went up in two or three minutes and 
then fell off after about five minutes, to reach the starting line or below in about 
seven minutes. In the normal person the level remained quite stationary after the 
histamine injection. Rose ** had made the same experiment in 1940, determining 
the blood histamine in 10 patients, but not until five minutes after the subcutaneous 
injection of 1 mg. of histamine diphosphate. He had failed to find any rise, although 
in each case there were flushing of the face, headache and a fall in blood pressure. 
Whether the curve goes up or not, the difference between the allergic person and 
the normal person is small. It is evident that if injected histamine does reach the 
blood stream it is destroyed so rapidly that the mechanism by which it produces 
symptoms, even in susceptible patients, is not easy to understand. The bearing of 
this on the treatment of patients by histamine injections is an interesting incidental 
consideration. 

More recently, Serafini ** has studied the blood histamine in man, again at 
frequent intervals, a minute or two apart. When as many as 15 or 20 wheals 
were produced by skin tests in hay fever patients, there was a rise in blood histamine, 
and the same thing happened in a patient with horse asthma who was given a number 
of skin tests with horse dander extract. In another experiment the back of a patient 
with dermographia was scratched continuously for three minutes. A rise in blood 
histamine follov;27d, and symptoms of hay fever and asthma developed with it. 
Finally, Serafini found that when asthmatic patients exercise the blood histamine 
level rises. Yes! the asthmatic patient appears to be more susceptible to histamine 
than the normal person is. 

New studies by Rose and his associates ** reported in September 1950 are more 
important. With a catheter placed in the pulmonary artery by way of the left cubital 
vein, and with a needle in the femoral artery, these workers were able to measure 
the total histamine in venous and arterial blood at frequent intervals. In five normal 
persons the content was the same in vein and artery, averaging 1.90 and 1.92 
micrograms per 100 cc., respectively. In the asthmatic patients the figures are 
higher, 3.7 and 4.2 micrograms, a little higher in the arterial than in the venous 
blood. When 1 mg. of histamine diphosphate or 10 mg. of methacholine (mecholy!®) 
chloride was injected subcutaneously into five normal persons, there was no change 
in the histamine levels, either in the venous or in the arterial blood, in two or in 
five minutes. When six asthmatic patients were treated with histamine, mild 
symptoms were produced, but the blood histamine did not rise on either the venous 
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or the arterial side. When eight patients were treated with methacholine, symp- 
toms were produced and the histamine level of the venous blood rose in six patients 
from an average of 2.43 to an average of 3.48 micrograms per 100 cc. In two other 
patients the figure fell. The arterial figures changed to a less extent. In two rag- 
weed-sensitive patients, the induction of asthma by the inhalation of ragweed extract 
was not accompanied with a significant change in the blood histamine. 

Evidently, then, the blood and tissue of asthmatics has more histamine than 
normal. Rose reported that the assay of a lung lobe removed from an asthmatic 
patient for bronchiectasis contained 106 micrograms of histamine per gram, whereas 
a control normal lung had only 20 micrograms per gram. Also, asthmatic patients 
excrete in the urine more histamine than normal. 

How do these interesting findings affect the theory that attacks of asthma 
depend on the release of a histamine-like substance? Rose considers that the failure 
to demonstrate a change in the histamine level does not invalidate the theory ; 
but to the reviewer the findings indicate at least that the common denominator in 
his diagram is probably not histamine. As Rose adds, the failure of the antihista- 
minic drugs to control asthmatic symptoms is further evidence against the 
histamine theory. 

If further study will show that all asthmatic patients have more histamine in 
their blood, in their tissues and in their urine than normal persons have, that will be 
an important observation. It will encourage the thought that the background— 
the “asthmatic state”—is concerned with a disturbance of histamine metabolism. 
If, however, it will appear that the blood histamine varies; that the level is con- 
cerned with attacks; that the level goes up when the patient is having difficulties 
and then falls off when he is in remission, then some other theory for its action 
will be needed. Rose has opened a new window! 

Rose ** has already noted that adrenalectomized animals, which are extremely 
susceptible to toxic agents of all sorts, have a high level of histamine in both blood 
and: tissues, perhaps because their power to’ inactivate free histamine has been 
lost. The asthmatic patient may well have a disturbance of adrenal function. 


ANTIHISTAMINIC DRUGS 


Studies of the antihistaminic drugs throw some light on the histamine problem. 
Gilman in 1948,** before the American Academy of Allergy, reviewed the pharmaco- 
logic aspects of the substances involved in allergic conditions. He divided them 
into two groups, effector substances and lytic substances. Autonomic effectors 
act directly on the tissue cell. Acetylcholine is the substance released at the nerve 
ending when the parasympathetic nerves are stimulated. It acts at once and then 
is destroyed almost immediately by the enzyme cholinesterase. The effect is strictly 
localized. Sympathetic nerves act through sympathin or epinephrine, and for them 
there is no enzyme; in their case the effect is diffuse. Lytic drugs, on the other 
hand, are quite different ;. they block the effects of autonomic stimulation. Atropine 
is the best example. Epinephrine is an autonomic effector. It has two effects, one 
the reverse of the other. At first it stimulates the smooth muscles of blood vessels, 
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but later it inhibits; it relaxes the blood vessels as it relaxes the smooth muscle 
in the bronchial tree. Thus, one may observe an after-congestion of mucosa fol- 
lowing the initial constriction. When the methyl group attached to the nitrogen 
in epinephrine is replaced by an isopropyl group, the exciting effect is lost, and one 
has an epinephrine-like substance which is almost entirely inhibitory, isopropyl- 
arterenol (isuprel®) hydrochloride. This compound produces relaxation of the 
bronchi and also of the blood vessels, so that the blood pressure falls. 

The antihistaminic drugs are blocking agents. They block the contact of hista- 
mine with the receptor cells. Also they may be “histaminolytic.” Although they do 
not prevent the liberation of histamine, they neutralize histamine in the test tube, 
and they will inhibit the effect when histamine is added to the muscle strip in the 
Dale bath. They will protect the guinea pig against the effect of inhalation of 
histamine aerosol and against that of histamine injected intravenously in doses 
several times larger than the quantity which kills the control animal. Halpern * 
reports that 3277 R.P. (phenergan®; 10-[2-dimethylaminoisopropyl ]-pheno- 
thiazine) will protect the guinea pig against 1,500 lethal doses of histamine, whereas 
diphenhydramine hydrochloride will protect against only 50 doses. The histamino- 
lytic effect is evidently very real. In addition, the antihistaminic drugs have a 
pharmacologic action, as will appear below. 

Meantime, however, the antihistaminic drugs will not protect the sensitized 
guinea pig against the injection of a lethal dose of antigen in the anaphylaxis experi- 
ment. Gilman explains this by noting that the antigen meets the antibody outside 
the cell wall where the drug cannot reach the histamine which is still intracellular. 
In the direct histamine experiments, on the other hand, the histamine is still in the 
free and uncombined state. 

Halpern synthesized antergan® (dimethylaminoethylbenzylaniline) in 1942, and 
in 1948 he made 3277 R.P. (phenergan®) which was many times stronger. All 
these drugs have two factors in their formulas. The first is the characteristic side 
chain R-N-CH,-CH,-N- pel and the second is the nucleus which in some is 
derived from aniline or pyridine, in others from benzyl or phenothiazine. Vari- 
ations in the drugs may depend on variations in the side chain, as well as in the 
cyclic nuclei. More recently, Halpern ** points to the many effects of “les antihista- 
miniques de synthése.” In edema of the lung, in the Shwartzman reaction, on skin 
tests with histamine and on mice made sensitive to histamine by adrenalectomy, the 
drugs are effective. When results of these various experiments are compared, it 
becomes clear that edema is common to each one, and Halpern believes that the 
primary action of the drug is on the capillary wall to reduce its permeability. 
This was shown in two experiments. In one, a dose of histamine was injected into 
the peritoneum of a rabbit and then a solution of trypan blue was injected intra- 
venously. The blue color collected in the peritoneal fluid at the site of the local 
inflammation. When, however, the animal was treated before the experiment with 
phenergan,® the blue color was only 15 per cent of what was seen in the animal 
without the drug. The color did not pass the capillary wall. In the other experi- 
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ment, fluorescein was applied to the eye and then histamine was injected intra- 
venously to dilate all capillaries. The green color spread rapidly through the 
anterior chamber. Pretreatment of the rabbit with phenergan® prevented that 
spread. 

When Warren and Dixon * sensitized and then shocked their guinea pigs 
with beef gamma globulin which had been made radioactive, the antigen was dis- 
covered to be collected in the large blood vessels of the guinea pig’s lung and in the 
tissues surrounding them. Warren and Dixon were unable to confirm the impres- 
sion that bronchial obstruction results entirely from bronchospasm; quite the 
contrary, they showed that bronchial edema was the more important lesion. 
Halpern’s observations fit in with these author’s findings to indicate that the anti- 
histaminic drugs have also a pharmacologic action, a direct effect on the capillary 
wall. Incidentally, the drugs have a local anesthetic action said to be better than 
that of cocaine. No doubt, this action plays a part. 

Furthermore, it is interesting that the antihistaminic drugs fail to prevent the 
increase of hydrochloric acid in the stomach and the development of peptic ulcers 
when guinea pigs are treated for a time with repeated doses of histamine. Crane 
and his associates *® and Friesen and his co-workers *° have tried to protect the 
guinea pig against histamine-induced peptic ulcer, but with no success. Evidently 
this particular effect of histamine is different from the asthmogenic property. 

To collect data on the clinical effects of one or another of the many antihista- 
minic drugs, and especially to compare one drug with another, is a problem which 
has appealed to many workers. The excellent review which Brown and Krabek * 
have prepared presents the results in great detail, and it is unnecessary to review 
them again in this place. Just published is a small book by Feinberg.*? It is 
another excellent review, and it includes the author’s wide experience. The useful 
reports are those which compare the effect of one drug with that of another, as 
observed by the same investigator. Thus, Waldbott and Young ** have compared 
antazoline (antistine*) hydrochloride, pyrilamine (neo-antergan®) maleate, thonzyl- 
amine (neohetramine®) hydrochloride, prophenpyridamine (trimeton®) and Hal- 
pern’s phenergan®. Landau and Gay “ recorded the figures for a slightly different 
list. The Friedlaenders “* have compared antazoline hydrochloride with tripel- 
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ennamine (pyribenzamine®) hydrochloride, and Arbesman ** has done the same, 
including also observations on pyrilamine maleate, a mixture of diphenhydramine 
and aminophylline (hydryllin®) and thonzylamine hydrochloride. The results of 
these studies vary somewhat, but they make it quite apparent that no one of the 
drugs appears to be much more active than the others when all the effects in 
asthma, rhinitis and urticaria are compared. 

In a comprehensive study, Loveless ** compiled a series of tables showing 
the comparative results of treatment with diphenhydramine and tripelennamine by 
many authors. Here are a few selected figures: In intrinsic asthma the per- 
centage improvement in patient groups of good size treated with tripelennamine 
varies from 31 to 34; with diphenhydramine it varies from 50 to 79. In allergic 
rhinitis intrinsic, the figures are for tripelennamine 48 to 59 per cent and for 
diphenhydramine 11 to 100 per cent! In chronic urticaria, use of tripelennamine 
relieved 39 to 78 per cent of the patients and administration of diphenhydramine 73 
to 100 per cent. These results are better than those observed in our clinic. 
Untoward effects, however, in the total of 1,905 patients, were observed in 23 
per cent of those treated with tripelennamine and in 61 per cent of the ones treated 
with diphenhydramine. 

In general, one can say that in asthma therapy with the drugs is not so effective 
as in other conditions, perhaps because the pharmacologic effect is on capillary 
permeability, as Halpern writes, and that means a better result in diseases like 
rhinitis and urticaria in which the control of fluid leakage is important in treat- 
ment. 

Antihistaminic drugs are being used widely for the treatment of respiratory 
infections, including the common cold. In some cases, they seem to do good, per- 
haps because of the inhibiting effect on capillary permeability. However, in a 
carefully controlled study by Feller and his co-workers ** no beneficial prophylactic 
or therapeutic effect was demonstrated, and the conclusion is repeated in a recent 
paper by Bloomfield.*® 

The antihistaminic drugs have been given by aerosol inhalation and are effective. 
In laboratory experiments the aerosol protects animals against the effects of 
histamine and methacholine inhalation. Intravenous injection to patients has 
been undertaken by Rubitsky and collaborators *® in Maurice S. Segal’s clinic. 
Among 15 cases, including eight in which asthma was severe, the injection of 
tripelennamine or diphenhydramine intravenously in small doses of 10 to 40 mg. 
brought improvement in 10 cases. Reactions and side effects were not trouble- 
some. 


46. Arbesman, C. E.: Comparative Studies of Several Antihistaminic Drugs, J. Allergy 
19:178, 1948. 

47. Loveless, M. H.: Therapeutic and Side Effects of Pyribenzamine and Benadryl: A Com- 
parative Study Based upon a Survey of 26 Clinical Reports in the Literature, Am. J. Med. 
3:296, 1947. 

48. Feller, A. E.; Badger, G. F.; Hodges, R. G.; Jordon, W. S., Jr.; Rammelkamp, C., 
Jr., and Dingle, J. H.: The Failure of Antihistaminic Drugs to Prevent or Cure the Common 
Cold and Undifferentiated Respiratory Diseases, New England J. Med. 242:737, 1950. 

49. Bloomfield, A. L.: Some Problems of the Common Cold, J. A. M. A. 144:287 (Sept. 23) 
1950. 

50. Rubitsky, H. J.; Bresnick, E.; Levinson, L.; Risman, G., and Segal, M. S.: Parenteral 
and Aerosol Administration of Antihistamine Agents in the Treatment of Severe Bronchial 
Asthma, New England J. Med. 241:853, 1949. 


FORRES a ae nna 


are 


A Pn ig 








610 A. M. A. ARCHIVES OF INTERNAL MEDICINE 


Side effects, mostly drowsiness, dizziness and weakness, are apt to occur with 
many of the drugs, and oftener with some than others, but, as Frugoni * states, 
the drugs vary, but the patients vary also, and the symptoms vary in their intensity. 
Any comparison is hard to control. 

More serious complications occur sometimes. The patient of Cahan, Meilman 
and Jacobson * displayed granulocytopenia after taking 150 mg. of tripelennamine 
a day for two weeks and then 75 mg. a day for the next 314 weeks—not a very 
prolonged period. Crumbley ** found three patients who had been taking anti- 
histaminic drugs for 10 months or more and in whom hemolytic anemia had 
developed. Sherman and Cooke ** reported on two patients who had acquired 
dermatitis of the eyelids. Patch test reactions to the drugs were positive, and 
the dermatitis cleared as soon as use of the drugs was discontinued. Obviously, 
these more serious complications are rare, but the fact that they can occur means 
that the treatment must not be continued indefinitely and without proper super- 
vision. 

In summary, the antihistaminic drugs are effective in treatment of the allergic 
diseases, partly because they have the property of blocking the effect of histamine 
whenever they can make contact with it. Whether they are able actually to destroy 
histamine in the animal body is doubtful. In addition, the drugs have a pharmaco- 
logic action to reduce the permeability of the capillary wall and so to control the 
leakage of fluid and the development of edema. In asthma treatment with the 
drugs is effective in only some of the cases, and one wonders about the response 
of different types of asthma, but Loveless’ figures do not show any regular rela- 
tionships. Diphenhydramine therapy was more effective in intrinsic asthma; 


tripelennamine did better in treatment of extrinsic asthma. Quite likely the dif- 
ferences depend on the soporific effect of the diphenhydramine, which most patients 
do not like. 


ACTH 


The adrenocorticotropic hormone of the pituitary stimulates the adrenal cortex. 
It stimulates all the hormones of the adrenal cortex, and one of these is cortisone. 
The history, the chemistry of steroid compounds, or phenanthrenes, with their 
chemical relations to the sex hormones, progesterone, testosterone and estradiol, 
their relation to cholesterol and ergosterol, as well as to cholic acid of the bile 
and, finally, to certain antirachitic vitamins have been described in a number of 
excellent general papers. Thorn’s © little book on the adrenal steroid hormones 
gives the chemical formulas and discusses the relations, as well as the functions, 
of the different hormones, and the book is good. In his clinic at the Peter Bent 
Brigham Hospital, Thorn has had ample opportunity to study these steroid 
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substances and to observe their clinical effects; the results appear in at least two 
important papers. The first, which appeared in October 1949,°* describes the 
relation of the pituitary-adrenal function to rheumatic disease. 

Activities of the hormones produced by the adrenal cortex are in three categories. 
The first is the electrolyte-regulating effect, which includes the retention of sodium 
and chloride and the movement of potassium from the cells into the interstitial 
fluid. The second includes the regulation of intermediary metabolism by the 
1l-oxysteroids. This group is the so-called S hormone which has numerous 
functions. One of these is to raise the blood sugar by the conversion of protein 
into carbohydrate—glyconeogenesis. The fats are mobilized, and their utilization 
is enhanced. The S hormone increases the clearance of uric acid and so is useful 
in treatment of gout. This same S hormone is concerned with the breakdown of 
lymphoid tissue and of lymphoid cells to cause a decrease in the circulating lympho- 
cytes, as well as in eosinophils, and, in doing so, to increase the gamma globulins 
which the lymphoid tissue contains. 

The third activity is that of the androgenic hormone, the “N” hormone, which 
is concerned with the repair of damaged tissue. Under its influence, nitrogen, 
phosphorus, potassium, sodium and chloride are all retained for use in the body. 
This androgenic N hormone is concerned with changes in the output of the so-called 
17-ketosteroids, which may be considered as the excretory product of this hormone. 
The electrolyte hormone and the S hormone are formed in the adrenal cortex, 
as shown by the fact that in Addison’s disease they are defective. The androgenic 
hormone, however, is produced by the testis, as well as by the adrenal cortex. It 
is not produced by the ovaries. The man with Addison’s disease may have a 
little of it, but the woman with Addison’s disease has none. 

This brief summary is simple enough; in fact it is much too simple. Sayers °* 
has recently presented a scholarly review of the adrenocortical hormones. He lays 
great emphasis on the over-all function of the adrenal cortex, stating that the gland 
is concerned primarily with homeostasis, with protection of the body against 
stress and dangers of all sorts. It is this action on stress which makes artificial 
stimulation of the cortex by injections of ACTH so effective in such a wide 
variety of diseases. The prostration in pneumonia and the collapse in shock of 
various Causes, as well as the reactions to chronic diseases, are benefited by ACTH 
administration and in a nonspecific manner. 

Sayers reports that as many as 28 crystalline steroids have been isolated from 
the adrenal cortex. As he states, this is a magnificent chemical achievement, but 
it gives little help to the physiologist. There are many more than three separate 
hormones, and one should emphasize that, whereas it is possible to classify the 
functions to make comprehension .a little easier, the result depends on the fact 
that the functions are so similar that the related hormones can be grouped together. 
Their functions overlap. Not only does one hormone have an effect comparable 
to that of another in a particular reaction, but the effects of the major groups 
may overlap also, and one must be careful to avoid the thought that the compart- 
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ments are separate. Meantime, Kendall’s compound E (cortisone), which has the 
OH group on the seventeenth carbon atom and an oxygen atom on the eleventh, 
has a special action on patients with rheumatoid arthritis and with asthma. Its 
formula is much the same as that of desoxycorticosterone except for the addition 
of the OH group and the oxygen atom, and yet desoxycorticosterone, or deoxy- 
cortone, has functions which are quite different; its use has no effect on arthritis or 
on asthma. 

Stimulation by ACTH, or by stress, causes changes in the adrenal cortex. 
The gland increases in size. Cholesterol, which comprises about 5 per cent of the 
wet weight of the gland, falls off after stress. Ascorbic acid, which is also abundant, 
falls rapidly within a few minutes after ACTH administration. On the whole, 
the concentrations of cholesterol and ascorbic acid rise and fall together, but when 
the pituitary is removed the cholesterol remains fixed, although the ascorbic acid 
will still decrease. On relief from stress, the adrenal ascorbic acid recovers more 
quickly than the cholesterol does. 

Incidentally, in The Lancet for Nov. 26, 1949 is a paper by Lewin and Wassén,** 
in which they describe the successful treatment of nine patients with rheumatoid 
arthritis by desoxycorticosterone acetate, 5 mg. intramuscularly, followed imme- 
diately by the intravenous injection of 1 Gm. of ascorbic acid (10 cc. of a 10 per 
cent solution). In five minutes the pain began to diminish; in 15 minutes it had 
cleared, and the effects lasted for two to six hours. In subsequent issues of The 
Lancet letters about this treatment were presented; some confirmatory, others 
disapproving. Last winter I gave the treatment to three patients with asthma, but 
with no benefit. 


Beck and his co-workers * find that trauma causes a fall in blood and urinary 
ascorbic acid, and that when ACTH is given the urinary excretion is much greater. 
Use of cortisone, however, caused no such change. The abstract of this paper did 
not include any discussion. Presumably, it dealt with the differences between 
the effects of trauma on the adrenal cortex and the effects of its stimulation by 
ACTH. 


Eosinopenia is characteristic of the effect of ACTH. Roche, Thorn and 
Hills *° explain how the drop in the count of the total eosinophils in the blood 
can be used as an index of adrenocortical function. The drop occurs in stress 
of all kinds, after injuries, including surgical measures, after labor, after shock 
by insulin or electricity and after an injection of epinephrine. When this drop 
does not occur—as after surgical treatment, for example—a failure of the adrenal 
cortex should be suspected. The patient may have Addison’s disease or, perhaps, 
a tumor of the adrenal cortex. There are several tests of adrenocortical function, 
but the count of total eosinophils in the blood before and four hours after an 
injection of 0.3 cc. of 1: 1,000 epinephrine solution is the simplest. 
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The excretion of 17-ketosteroids in the urine provides another index of adreno- 
cortical activity, but it is not a good index because these steroids are not supplied 
or controlled entirely by the adrenal cortex. Furthermore, the rate of excretion 
does not correspond to adrenocortical activity as measured in other ways. An 
excellent review of the 17-ketosteroids is that by Mason and Engstrom.** 

Why and how is ACTH, or cortisone, so effective in the treatment of the 
collagen diseases of man? There is no good explanation so far. Sayers indicates 
that the effect is pharmacologic rather than physiological. To him, it looks as 
though the treatment leads more to an increase of the gland activity than to a 
replacement of a deficient hormone. The fact that relatively large doses are 
required supports that theory. 

The list of the fields of action of ACTH and cortisone which Thorn ® gives 
is impressive. There are effects on other endocrine systems, the thyroid, the 
pituitary, the pancreatic islets and the gonads. There are metabolic effects on 
electrolytes, carbohydrates, fat and protein. There are neuromuscular effects 
in the brain and on muscle. There are cytological effects on both red blood 
cells and leukocytes, as well as on macrophages and fibroblasts. Specific 
enzymes are inhibited, the spreading factor of hyaluronidase, for example, 
as well as, more interesting, the activity of the tissue lysozyme that was mentioned 
earlier in this review as the substance immediately affected by the antigen-antibody 
reaction on the cell surface and which caused the cell to release the histamine 
that it contained. Inhibition would curtail the release of histamine at the source. 

The immunologic effects are more pertinent to this study. In 1945 Dougherty 
and White,* of Yale University, made the important observation that lymphoid 
tissues contain a protein, a gamma globulin, and that the release of this material 
is under the control of the pituitary. When adrenal cortex extracts are injected 
into a normal animal, the lymphocytes will disintegrate, lymphoid tissue is 
involuted, there are changes in the reticuloendothelial cells, mitosis of lymphoid 
cells stops and in the meantime the serum gamma globulin and in the immune 
animal the antibody which is contained in the serum gamma globulin are found 
to increase. All these changes occur promptly, perhaps within an hour or two 
after the treatment. The role of the lymphocytes is being elucidated, and here 
also is a mechanism by which the adrenal steroid hormones can affect the process 
of immunity. Sayers ** questions the amount of antibody that is mobilized by 
this mechanism. 

Studies on antibodies as influenced by administration of ACTH and/or cortisone 
are of direct interest for allergists. In 1948 Leger, Leith and Rose ™ sensitized 
guinea pigs to horse serum and divided them into two groups. When challenged, 
the control animals died promptly in fatal anaphylaxis, as expected; but the other 
group, treated with ACTH from six to eight hours before the shocking dose, died 
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also, and that was not expected. The ACTH had no effect. The two Fried- 
laenders ® also showed that ACTH had no effect in protecting sensitized guinea 
pigs against shock. 

Carryer and Code,** who have worked on the release of histamine by the 
antigen-antibody reaction, sensitized rabbits to sheep’s red cells. When the rabbit 
blood was incubated with the cells, histamine appeared in the serum. When 
cortisone was added to the mixture, either an hour before or at the time of the 
addition of the cells, there was no effect whatever on the amount of histamine 
liberated. They, too, observed that in anaphylactic shock in guinea pigs treatment 
of the animal ahead of time either with ACTH or with cortisone had no effect. 

Berthrong, Rich and Griffith ** reported that ACTH did have an inhibiting 
effect on the experimental production of the lesions of periarteritis nodosa. Forty 
rabbits were sensitized to horse serum in the manner known to favor the develop- 
ment of periarteritis. Half of them were treated also with ACTH, and only 
five of the 20 displayed the lesions. Among the controls, however, 18 of the 20 
animals acquired them. 

Mirick ® treated 28 patients suffering from chronic disease by vaccinating 
them with six different pneumococcic polysaccharides. Eight of these patients were 
treated also with ACTH and four of them with cortisone. Antibodies to the 
Pneumococcus developed quite as promptly and in as high a titer in the treated 
patients as in the controls. In some patients, however, the reactions to skin 
tests with polysaccharides were smaller in those receiving the hormones. Simul- 
taneously, the gamma globulin fraction, as measured chemically, was decreased, 
even though the concentration of specific antibody was rising. Thorn ® adds 
that since antibodies are stimulated by the release of gamma globulin from the 
lymphoid cells, as White and Dougherty have described, it is possible that by 
mobilizing free circulating antibodies the hormones will appear to separate the 
harmful effects of hypersensitivity from the beneficial reactions of immunity. 

The relation between the adrenal cortex and the release of histamine is also 
pertinent. Sayers cites Rose’s observation ** that the adrenalectomized animal 
loses his ability to inactivate histamine and explains that this can be restored by 
treatment with adrenal cortex extract or with desoxycorticosterone. 

Friedlaender and Friedlaender ® placed guinea pigs in a special jar and made 
them inhale an aerosol of histamine. Symptoms developed within three minutes, 
and the animals were removed. Previous treatment with ACTH made no dif- 
ference in the time intervals between the inhalation of the histamine aerosol and 
the appearance of symptoms. Herschfuss, Levinson and Segal ® have studied the 
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fall in vital capacity which follows the intravenous injection of a small dose of 
histamine into asthmatic patients. Administration of isopropylarterenol hydro- 
chloride by aerosol spray will prevent the fall, but ACTH treatment gives no 
such protection, even if the dose is quite enough to lower the eosinophils by 
50 per cent. Evidently, the benefit from ACTH in asthma does not depend on 
an antihistaminic effect. Sayers concludes: “. . . If histamine were the 
toxic factor common to all stresses, then one would expect more impressive similari- 
ties . . . between the signs and symptoms of histamine toxicity and [the 
signs and symptoms] of collapse in adrenocortical-insufficient animals exposed to 
stress.” Later he writes: “All the theories . . . have a common failing 

they fail to explain the most important fact regarding the adrenal cortex 
and homeostasis, i. e., that the cortical hormone increases resistance to any and 
every type of stress.” 

Before the American College of Physicians in April 1950, Thorn ”° said that 
ACTH and cortisone therapy will be useful in alleviating those symptoms in which 
treatment can modify the. disease at the cell level. 

Meantime, the observations which Thorn made have been confirmed by other 
workers. Bartter and his co-workers,"' in Albright’s laboratory, have shown that 
in panhypopituitarism the first response to ACTH administration is the loss of 
potassium from the cells, and this is countered by the retention of sodium. They 
believe that ACTH is the essential link in the “alarm reaction” of Selye. With a 
rise in the S hormone, sugar becomes available, and at the same time the building 
of protein is enhanced by the N hormone, so that amino acids are freed, more 
nitrogen is excreted, the fragments of carbohydrate and fat are added to the 
metabolic pool, glyconeogenesis proceeds and the source of energy is repaired. 

Selye *? contrasts what he called the “mineralo” corticoids, concerned with 
the electrolytes, and the “gluco” corticoids, the S hormone. The former, which 
include desoxycorticosterone, may do harm; in fact, desoxycorticosterone acetate 
has been used experimentally to cause the typical lesions of periarteritis nodosa. 
It increases the sedimentation rate. When, however, cortisone is given to the 
desoxycorticosterone-treated animal, all these effects are counteracted. Curiously, 
however, one lesion, the renal damage caused by the substance, may be made worse 
by use of cortisone. 

In Helsinki, Finland, Eriksson-Lihr and her co-workers ™ have been studying 
this problem and with results that agree with those of the American investigators. 

The idea that stress and strain—Selye’s “alarm reaction” and Rackemann’s ™ 
“depletion”—can be an adequate explanation for intrinsic asthma developed when 
the results of general clinical management of patients were observed to be good, 
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even though no specific treatment of any kind was given. This idea now finds 
new support in the effect of ACTH, by the assumption that ACTH stimulates 
the adrenal gland to meet once more the stressful situation. The good clinical 
result is no explanation of the action of ACTH, but, from the other point of 
view, the fact that ACTH therapy is so effective seems to this reviewer to argue 
in favor of stress and strain as an important factor in the causation. Just as 
the reaction of the patient, his increased susceptibility, may explain the effect of 
histamine, so it may be that his altered reaction to stress and strain is the important 
factor. It is proper to think of a common denominator, but the reaction of the 
patient may be more important than the nature of the agent. 

However, one observes that the good effect is not confined to those patients with 
asthma in whom stress and strain, or depletion, appears to be the important 
factor. Use of the drugs is effective also in the more typical extrinsic (allergic) 
patients, who, by the way, are often in distress and are strained at the same time. 
This point is a good one, for the further observation of patients might throw light 
on a possible difference between a “specific” effect of ACTH or cortisone on 
the allergic diseases, especially asthma and eczema, and a “general” effect on the 
reaction to stress of which the asthma or eczema happens to be the expression. 

In his New York lecture, White *’ cited Harris,"* who has suggested that 
the hypothalamus plays a part in this mechanism, for when this brain center is 
stimulated the pituitary is stimulated also and ACTH is released. It is difficult 
to support this idea by experimental evidence. Hume ™ has observed that “local- 
ized electrolytic lesions” in the anterior hypothalamus abolish the usual eosinopenic 
response to stress. Aliso he has produced an extract of the hypothalamus “which 
is capable of producing good eosinopenic responses in normal animals.” The 
difficulty is that so many other preparations can also produce an eosinopenic 
response—epinephrine, for example. 

White’s discussion is important, because it shows how the stimulation by stress 
could lead to changes in adrenal hormones, as well as in antibodies. If the lympho- 
cyte is controlled by a hypothalamus-pituitary-adrenal cortex system, it makes it 
easy to understand how a wide variety of stimuli can produce effects which are 
fairly uniform. Dr. White ended his address: “. . . The endocrine response 
to a particular stress may affect many diverse physiological processes which con- 
tribute to the immunity of the organism.” 

ACTH and cortisone are useful in the treatment of many chronic diseases, 
and in their paper Thorn and his co-workers ® give a long list, dividing the diseases 
into those in which the hormones are most useful, those in which they may be 
useful, and those in which they are of questionable value or, perhaps, have no 
value at all. Finally, there are a few diseases, like heart failure, diabetes and 
Cushing’s syndrome, in which use of the hormones might do great harm. At 
the same time, it is pointed out that the whole gland is stimulated by ACTH and 
that the other properties of the hormones may give rise to undesirable complica- 
tions. The retention of electrolytes, the increase in the blood sugar, the depression 
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of the thyroid and of the gonads, the changes in brain waves—psychoses have 
developed—the changes in muscle metabolism incident to the loss of potassium 
and creatine (the electrocardiogram may give important information), the growth 
of hair—these effects may be pronounced in some cases, causing disturbances which 
are very real, if not dangerous. The drugs are not to be used without due regard 
for all the reactions which they may produce. They are not to be used before a 
careful evaluation of the patient as a whole has been made. It is important, also, 
to make sure that the adrenal cortex is in good order, that it can be stimulated 
by ACTH. Thorn has shown that the fall in eosinophils which follows a dose of 
epinephrine, or a dose of ACTH itself, depends on the output of S hormone, as 
already mentioned. If at the same time there is a rise in the output of 17-keto- 
steroids, one can know that the androgenic factor is also in good order. 

Results in the “Allergic Diseases.” —Asthma is in the list of diseases in which 
Thorn finds ACTH therapy most useful. He reviews the literature, the rapid 
improvement which occurs in four to 36 hours, and in his own three cases he 
observed that 10 mg. given every six hours was quite enough to bring about a 
prompt improvement. 

Bordley and his associates *’ treated five patients with severe asthma in the fall 
of 1949. Two of them had extrinsic allergic factors, but in the three others the 
asthma was intrinsic. The initial dose was 30 mg., and after that 25 mg. was given 
every six hours. Improvement in all patients began promptly, and the asthma 
cleared in one to eight days. The authors made the interesting observation that 
nasal polyps began to shrink on the third day of treatment, and in three patients 
the clouding of the nasal antrum, with thick membranes, cleared entirely. Skin 
test reactions, however, and the titer of reagin, were unchanged by the new treat- 
ment. Rose and his co-workers * describe their results in the treatment of 15 
patients with severe asthma. All of them did well. A complete remission of 
asthma within 48 hours occurred in about half the patients, and at least one patient 
stayed well for a whole month after the end of treatment. The authors observed 
that the urinary excretion of histamine was definitely increased after the treatment 
with ACTH. 

Randolph and Rollins treated 13 patients, giving ACTH in doses of 25 mg. 
every six hours to a total of 225 mg. The onset of the asthma was after the age of 
40 in eight of their patients; it was in the thirties in two, and it was before the age 
of 30 in three. The young patients seemed to react a little more promptly, but 
some of the older ones also did well, their asthma improving rapidly within 24 
hours. Some of the patients had the complication of nasal polyps, but they also 
did well. It is good to know that a number of these patients continued in remission 
for three to six weeks after the treatment was discontinued, and some for a much 
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longer time. Adverse effects were noted in at least one patient; a man aged 52, 
who had had asthma only since the age of 47, exhibited a troublesome edema on 
the fourth day of ACTH treatment. The treatment had to be discontinued. 

In his lecture before the American College of Physicians in April 1950, 
Harvey * reported on 15 patients who had asthma treated with ACTH at the 
Johns Hopkins Hospital. With a dose as small as 30 mg. in each 24 hours for 
three days, many patients did very well. The duration of relief, however, appears 
to bear some relation to the amount of treatment, for when the total dose was only 
90 mg. relapse occurred in seven days, whereas after 500 mg. given over a period 
of 10 days the improvement persisted for six months. With the treatment, the 
vital capacity goes up and the eosinophil count and the sedimentation rate come 
down. Again Dr. Harvey emphasized the important observation that the nasal 
lesions clear within a few days after the treatment has started. 

Astwood and his associates *! have prepared their own extract of ACTH, which 
they say is 30 times as potent as the Armour standard. Eight patients with 
asthma were treated with as little as 20 mg. every six hours for two days. A 
woman 60 years of age, with asthma for six months, was relieved in 48 hours 
and had no return up to four weeks. A man aged 67 with severe asthma persisting 
for 1%4 years was relieved in two days and stayed well for a month. Three other 
patients responded in this same remarkable fashion, but the last three did not do 
quite so well. If the new preparations which these workers are making turn out 
to be much better, it will be a great gain. 

Elkinton and collaborators,*? from Philadelphia, gave ACTH to a boy 12 years 
old who had pollen asthma. This boy was one of the first to be given the new 
treatment. He was studied carefully in order to see whether the stimulation of 
the adrenal cortex by ACTH would increase the known function of the gland in 
proportion to the clinical improvement of the patient. Counts of eosinophil cells, 
balances of chloride, sodium, sugar, potassium and nitrogen and a study of the 
17-ketosteroids were made, but in spite of this the authors could not prove that 
the clinical course could be correlated with the general function of the adrenal 
cortex. The findings suggest that in asthma the effect depends on a “special” 
function of the hormone. 

Cortisone has been used also. _Carryer and co-authors,** at the Mayo Clinic, 
gave cortisone to three patients with ragweed hay fever, all past the age of 57. 
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Within three days of the treatment the symptoms improved, but when the treat- 
ment was omitted they relapsed. Since hay fever varies so much with the weather 
from day to day, it is hard to be sure about these results. 

Randolph and Rollins ** have used cortisone for the treatment of asthma. The 
relief was not so complete as with ACTH, even though the dose of cortisone was 
increased to a total of 300 mg. within 48 hours. One patient with no improve- 
ment when given cortisone did well when intravenous doses of vitamin C were 
administered at the same time. As Randolph writes, Sayers and Sayers could 
show that the stimulation of the adrenal cortex by stress in rats was associated 
with reduction in the ascorbic acid content of the gland. 

ACTH has been used in several conditions related closely to asthma. Levin 
and his associates *° gave it to a patient who had periarteritis nodosa with great 
benefit. In that case the regulation of the dose was interesting. During the first 
15 days the patient received 40 mg. of ACTH per day, and after an interval of 
25 days the same daily doses were repeated for another period of 15 days. After 
that the doses were varjed from 10 to 40 mg. per day in accordance with the 
balances of nitrogen, sodium and chloride; when nitrogen and electrolytes were 
lost, the doses were increased. Later in the treatment, when the patient had made 
a dramatic clinical improvement, it was found that the dose could be reduced 
without a reversal of the metabolic improvement. At the end, a decidedly positive 
nitrogen balance was established and without the need for any further ACTH 
administration. 

Kanee and his co-workers ** gave ACTH to an infant i4 months of age who 
had had eczema since the age of 3 weeks and asthma since the age of 12 weeks. 
A dose of 10 mg. was given intramuscularly every six hours for two days. Each 
dose made the child pale and listless, owing, presumably, to the oxytocin in the 
preparation, but in 24 hours she was better, and in 48 hours she was well but 
relapsed later. 

Herbert, deVries and Rose **? gave ACTH to a man 44 years of age with 
Loeffler’s syndrome. In 24 hours he was better; in three days the shadow in 
the chest roentgenogram was less dense, and in five days it had cleared. On the 
cther hand, a student from India, aged 25, with tropical eosinophilia was not 
benefited at all by treatment with ACTH, even though his eosinophil count 
decreased from 39,130 to 25,700 in 13 hours. Later he was given oxophenarsene 
hydrochloride (mapharsen®*), and after four doses he was well. In neither of 
these cases was the blood histamine level outside the normal limits. 

In summary, there is no doubt about the extraordinary effects of ACTH 
therapy on asthma and the other “allergic diseases.” So far, doses have been given 
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in quantities up to 100 mg. or more a day, but in a few cases smaller amounts do 
quite as well, as Levin and his co-workers ** could show. One can hope that with 
more experience, and perhaps a better measure of the need, as well as of the effect, 
an even smaller, simpler and, incidentally, less expensive treatment will be defined. 

Our own experience with three cases has been comparable to that of the others. 
A businessman of 55 was relieved of asthma, and he has stayed well; he was 
badly “depleted.” The second patient died; the ACTH used-was not potent, and 
the doses caused severe reactions, increasing the asthma and producing pallor and 
restlessness as in Kanee’s infant, and they did not help her. Evidently one must 
make sure that the preparation used is active and “pure.” The third patient, a 
woman 44 years old with eczema, was treated with 25 mg. of cortisone every six 
hours for five days, and the eczema cleared. After treatment, however, she 
relapsed within a week, and her condition became as bad as ever. 

Treatment with ACTH and cortisone relieves the symptoms of all allergic 
diseases promptly and dramatically. The relief is temporary; in most cases it 
lasts only while the treatment is being given. The large doses required suggest 
that the action is direct and does not depend on the replacement of a deficient 
hormone. Patients with Addison’s disease do not have asthma. The drugs relieve 
the symptoms of many different diseases. How do they work? Is it by control 
of the stress and strain which accompanies all disease processes? Is it by control of 
the reaction capacity? And just what does that mean in terms of measurable 
changes? A new tool has been provided. It should advance our understanding. 


COMMENT 


How does this review advance the understanding of asthma? The concept of 
a common denominator depends on the clinical observation that asthma, eczema, 
urticaria and other so-called allergic diseases each present a clinical picture which 
is quite uniform, even though the apparent cause may vary from the antigen- 
antibody reaction of allergy to the stress and strain of emotional disturbances. 
Furthermore, every one enjoys the hope that if and when the true effector 
mechanism can be identified that a rational and presumably simple method of 
treatment will be at hand, and that it will be applicable to cases of all types. 

Histamine mimics the symptoms, and the antihistaminic drugs will block, or 
perhaps neutralize, histamine. Histamine, however, is not the true common 
denominator (effector). Rose does not find any increase of histamine in the 
blood during attacks of asthma, although he does find an increased excretion in 
the urine. Whether further studies of histamine in the plasma, as opposed to 
histamine in the whole blood, will tell more remains to be seen. The fact that 
the antihistaminic drugs do not relieve the attack of “natural” asthma as well as 
they relieve the attack precipitated experimentally by histamine suggests the 
presence of some other factor in the natural disease. 

Generally, the patient who has had attacks of asthma will have asthma again, 
whereas a patient who has had eczema will have eczema again in the next attack. 
This is not always true, however, for in young persons between the ages of 15 and 
30 the attacks of eczema which appeared at first may give way to attacks of asthma 
later, and vice versa; attacks of hay fever or asthma may subside to be followed 
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by eczema later. The diagram which shows only a single common denominator 
with all lines going through it may have to be modified to indicate that the common 
denominator for asthma may be different from that for eczema. On the other 
hand, the different effect may be explained quite as well by the way in which the 
host receives and reacts to the effector mechanism. The old concept of a “shock 
organ,” of a sensitiveness more pronounced in one tissue than in another, may be 
correct. 

So far, the impression is that the reaction of the patient with asthma is the all- 
important matter. He is more reactive to histamine than the normal person, and 
his defense mechanisms against stress are defective, regardless of whether this 
stress comes by way of an antigen-antibody reaction or an infection, or simply 
by way of emotional disturbances, perhaps including simple fatigue. If this 
impression can be confirmed by evidence, clinical or experimental, which is sub- 
stantial, then the good results of treatment by methods directed toward the relief 
of emotional disturbances, and which have nothing to do with the usual methods of 
treatment in allergy, will be explained, and other problems will be explained also. 


263 Beacon Street (16). 








News and Comment 


GENERAL NEWS 


New Journal Antibiotics and Chemotherapy.—The Washington Institute of Medicine 
has announced that the first issue of its new journal Antibiotics and Chemotherapy is now on 
the press. The editor in chief of Antibiotics and Chemotherapy is Henry Welch, Ph.D., and 
the editorial board includes more than 60 well known international authorities. The new journal 
will publish articles concerning research and clinical developments in the field of antibiotics 
and chemotherapy. 

NOTICES 


Postgraduate Courses Arranged by The American College of Physicians.—The 
American College of Physicians has announced a series of postgraduate courses to be held in 
the spring of 1951. These include “Recent Progress in Internal Medicine” (March 19 to 23); 
“Clinical Electrocardiography” (March 26 to 31); “Diseases Due to Allergic and Immune 
Mechanisms” (April 24 to 28); “Some Recent Developments in the Principles and Practice 
of Modern Internal Medicine” (May 7 to 12); “Electrocardiography: Basic Principles and 
Interpretation” (May 14 to 19); “Dynamic Therapeutics of Chronic Diseases” (May 21 to 25), 
and “Internal Medicine” (June 4 to 8). Further information concerning these courses may be 
secured from Mr. E. R. Loveland, The American College of Physicians, 4200 Pine Street, 
Philadelphia 4. 


Course in Recent Advances in Internal Medicine.—The Michael Reese Hospital Post- 
graduate School will offer a course in “Recent Advances in Internal Medicine” from April 30 
to May 12, 1951. Clinical and didactic material pertaining to recent advances in diagnosis and 
therapy will be presented by members of the Department of Internal Medicine, of other clinical 
departments and of the Division of Laboratories and Research. Further information may be 
obtained from Dr. Samuel Soskin, Dean, Twenty-Ninth Street and Ellis Avenue, Chicago 17. 





Book Reviews 


The Results of Radium and X-Ray Therapy in Malignant Disease. By Ralston 
Paterson, Margaret Tod and Marion Russell. Price, $2.50. Pp. 167. Williams & Wilkins 
Company, Mount Royal and Guilford Aves., Baltimore 2, 1950. 


This is the third five year report by the Holt Radium Institute in England and covers the 
period from 1940 to 1944, the interval of total war. The year 1939 was not surveyed because 
of the interference with technic and the disturbance of the normal practice of roentgen therapy. 
With modifications, the usual organization for therapy was resumed in 1940. The present report 
covers a five year period during which technics and methods were modified to meet emergency 
conditions, and during which expansion was impossible in spite of the increase in the number 
of patients. During the period of the report, 15,226 patients were referred, compared with 
a total of 9,130 for the previous five year interval. 

Considerable modification in the methods of radium therapy was necessary because of the 
war. Implantations and intracavitary applications were carried out at an Emergency Medical 
Service radium annex in the country. Only radon seed implantation was available at the 
Main Center. Since radium therapy was reserved for patients for whom no other method of 
treatment was equally effective, many more persons were treated by roentgen rays. It 
was necessary also for the treatments to be administered in the shortest time possible. This 
resulted in single exposure technics for skin cancer and for palliation, and later on in a reduction 
of the long term fractionated roentgen therapy from five to three weeks. 

The report is divided into three parts. Part I is concerned with a general survey and 
discussion of the material and with classifications of malignant growths. Part II is a 
comparative report of the results of treatment during the years 1934 to 1938. Each part is 
subdivided further into. the various anatomic locations involved by malignant growths. 

This volume provides a work of reference to methods employed in radiation therapy by the 
Christie Hospital and Holt Radium Institute. It also serves as an index of prognosis in 
the various forms and locations of malignant growths. The report should be available to all 
physicians interested in malignant disease. 


Grundlagen der funktionellen urologischen Réntgendiagnostik. By Walter Pfeifer. 
Price, 9.60 German marks. Pp. 88, with 48 illustrations. Georg Thieme, Diemershalden- 
strasse 47, (14a) Stuttgart O; Agents for U. S. A.: Grune & Stratton, Inc., 381 4th 
Ave., Néw York 16, 1950. 


This pamphlet contains an interesting discussion of certain phases of renal physiology and 
anatomy largely related to changes in the outline of the renal pelvis, calyxes and the ureter 
as visualized by urography. A brief review of the embryology, anatomy and physiology of the 
excretory portions of the kidney is followed by a discussion of certain pathological influences. 
The author then describes the various methods of urographic investigations of the renal 
pelvis and ureter, which include urokymography, uroscopy, serial films and urography, both 
excretory and retrograde. 

The contents are summarized as follows: 

The outline of the renal pelvis and calyxes and the ureter during the various phases of 
systole and diastole is described. Systolic contraction occurs on the average every 10 seconds. 
This period is affected by renal secretion, the reaction resulting from medication, the degree 
of bladder filling arid the influence of respiration and of body position, as well as by numerous 
pathological factors. The duration of systole usually varies from 1 to 1% seconds and of 
diastole from 2 to 3 seconds. The calyxes, although related to both systolic and diastolic 
activity of the renal pelvis, have independent contractions and diastole. 

Serial exposures in the dorsal and erect position demonstrate a point of narrowing involving 
the upper portion of the ureter, the pelvis and the calyxes. This occurs even after injection 
of sedatives into the pelvis. It is diminished or absent as a result of obstruction to renal 
excretion and chronic infection. The outline of the pelvis and calyxes, as well as that of 
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the ureter, is affected by deep respiration and expiration. This may also visualize a fixation of 
the ureter in its first portion. There may be an absence of displacment by respiration in the 
presence of perinephritic abscess and with a high grade nephroptosis. The serial exposures 
visualizing the systole of the renal pelvis show, other than systolic motion, also a contraction 
of the pelvis toward the renal calyxes and the hilus. 

Presence of urologic disease affects peristalsis. Diminution of motion usually occurs in the 
pelvis as well as in the ureter. 

The various sphincters, including those of Henle and Disse, are discussed in the section on 
serial films. The idea that the sphincter should be composed of a conglomeration of muscle 
fibers that have a characteristic physiological form in a tube is defined. 

The making of serial films, urokymography and pyeloscopy each has its function in 
establishing the condition of the upper part of the urinary tract. Their employment affords us 
data which the ordinary roentgen diagnostic methods would overlook. 


Adrenal Cortex: Transactions of the First Conference, November 21-22, 1949. Edited 
by Elaine P. Ralli. Price, $2. Pp. 189, with 17 illustrations. Josiah Macy, Jr., Foundation, 
565 Park Ave., New York 21, 1950. 


As usual with the Macy reports, this is an excellent review of a difficult subject by a 
panel of experts. In this small but complex monograph on the adrenal cortex, Dr. Edward 
C. Kendall discusses the chemical structure of the adrenal cortex hormones and their relation- 
ship to biologic activity. 

Dr. Gregory Pincus summarizes what is known about the regulation of adrenal cortex 
secretion. Other headings are “Clinical Studies with Cortisone and ACTH,” “Steroid 
Metabolism in the Adrenal Cortex” and the “Relation of Vitamins to Adrenal Cortical 
Function.” 

This book would be of most value to clinical investigators and those interested in the 
experimental aspects of adrenal cortex physiology, for this is a zomplete summary of all the 
experimental and clinical evidence available at the time of presentation. The style is excellent. 
Necessarily many questions are left unanswered. 


Medical Clinics of North America. Mayo Clinic Number. Symposium on Psychiatry 
and the General Practitioner. By various authors. Price, $2.50. Pp. 939 to 1251, with 
166 illustrations. W. B. Saunders Company, 218 W. Washington Sq., Philadelphia 5, 1950. 


This volume from the Mayo Clinic deals mainly with psychiatry and the general practitioner. 
Many books and articles are written these days for the general practitioner, and the reviewer 
has learned to view them with the suspicion that they may mean an elementary er superficial 
discussion. We must be careful not to offer a man a ride in the steerage just because he is 
not a narrow specialist. Be this as it may, the articles in the present volume are interesting 
and useful, although their reading would hardly qualify one as a psychiatrist. 

There is also an interesting group of articles on amyloidosis, as well as a few other mis- 
cellaneous discussions. 


Medical Dictionary. Dictionnaire médical. Medizinisches Wérterbuch. Editor in 
chief: Emmanuel Veillon, M.D. Price, $18.75. Pp. 496, 435 and 476 (three parts). Grune 
& Stratton, Inc., 381 4th Ave., New York 16, 1950. 


This volume, edited by Emmanuel Veillon, a surgeon, with the collaborative assistance of 
members of the medical profession in the various other special fields, is more of a glossary 
than a dictionary. This book consists of words listed in columns, each repeated in English, 
French and German. The first column is in alphabetical order followed by two columns of 
the translation in English, French or German. All words are presented three times since the 
initial letter may not be the same in each language, in order to render it simple to find the 
word in any of the three languages. This results in the book being divided into three glossaries, 
one in English with the French and German translations, another in French with the English 
and German translations and a third in German with the English and French translations. The 
words are not defined. 
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The book should prove valuable to those who read and write a great deal. It should be made 
available in all libraries and medical institutions, including hospitals and research organizations. 


The Medical Annual, 1950. Edited by Sir Henry Tidy, K.B.E., M.D. (Oxon), F.R.C.P., and 
A. Rendle Short, M.D., F.R.C.S. Price, 25 shillings. Pp. 439, with illustrations. John 
Wright & Sons, Ltd., 42-44 Triangle West, Bristol 8, England, 1950. 


This British “Medical Annual,” compiled by many collaborators, takes up in alphabetical 
order various subjects and gives brief notes on progress during the past year. One finds, for 
example, the article on anesthesia followed by ones on anai incontinence, angina pectoris, 
antabuse® (tetraethylthiuram disulfide), anticoagulant therapy, etc. The literature is freely 
quoted, and in general the volume reminds one of the Year Book Series so popular in this 


country. 


The Clinical Use of Testosterone. By Henry H. Turner, M.D., F.A.C.P. Price, $2.25. 
Pp. 72, with 6 illustrations. Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., 
Springfield, Ill., 1950. 

This tiny volume is another in the American Lecture Series. It contains a systematic and 
adequate discussion of the whole subject of the clinical use of testosterone, including sections on 
history, chemistry, physiology and therapeutics. There is a bibliography. The book is up to 
the excellent standard set by its predecessors in this series. 


Thromboembolic Conditions and Their Treatment with Anticoagulants. By Charles 
D. Marple, M.D., and Irving S. Wright, M.D. Price, $8.50. Pp. 416, with 27 illustrations. 
Charles C Thomas, Publisher, 301-327 E. Lawrence Ave., Springfield, Ill., 1950. 


This is a well organized, easily read monograph covering the theoretical and practical 
aspects of thrombosis and embolism, with particular emphasis on their prevention and treat- 
ment with heparin and bishydroxycoumarin (dicumarol®). The rationale, clinical indications, 
methods of administration, toxic manifestations and abuses of the anticoagulants are completely 
discussed. The table of contents is so arranged as to be very helpful in references to subjects 
in the text. The appendixes furnish detailed methods for determination of coagulation time 
of whole blood, one and two stage prothrombin content and clotting time and prothrombin titra- 
tion. Practical suggestions and common sources of error encountered in each of these tests 
are indicated. The 642 references cover the literature through most of 1950 and should serve 
as an adequate source of more detailed information when it is needed. 

This book should be of value to the practicing clinician and clinical pathologist for reference 
and as a convenient means of reviewing the recent literature dealing with the phenomena and 
treatment of thrombosis and embolism. 


Researches in Binocular Vision. By Kenneth N. Ogle, Ph.D. Price, $7.50. Pp. 345, with 
182 illustrations. W. B. Saunders Company, 218 W. Washington Sq., Philadelphia 5, 1950. 


Dr. Ogle’s contribution in the highly technical field of binocular vision is monumental! 
With painstaking methodicalness he carefully analyzes and evaluates the experiments of all his 
fellow workers for their validity. This is the approaeh of a true scientist and investigator. 
The book is of particular benefit and aid to the student and teacher of physiological optics and 
to experimental workers in this subject. The practicing ophthalmologist will use it for an 
occasional reference, 


Sir Thomas Browne: A Doctor’s Life of Science and Faith. By Jeremiah S. Finch, 
Assistant Dean of College, Princeton University. Price, $3.50. Pp. 319, with 18 illustra- 
tions. Henry Schuman, Inc., Publishers, 20 E. 70th St., New York 21, 1950. 


Sir William Osler had much to do in modern times with popularizing the genial physician 
author of “Religio Medici,” and now Dr. Finch, of Princeton, has done a first rate job in pre- 
senting vividly the life and times of Sir Thomas Browne. The scholarly bibliographical notes 
take the book out of the class of trivial popular biography. After closing the volume, the 
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reviewer got down his works of Thomas Browne, so elegantly edited by Geoffrey Keynes and 
reread part of the “Religio.” It is indeed fine and pleasant writing, but in these days of storm 
and disillusionment it is hard to recapture the vanished mood of the age of Pepys and Sydenham. 
Be this as it may, Dr. Finch’s book makes pleasant and worth while reading for anyone with 
medical or historical interests. 


Grundsatzliches zur Diabetestherapie. By the German Insulin Committee. Price, 1 German 
mark. Pp. 40. Grune & Stratton, Inc., 381 4th Ave., New York, 1950. 


This pamphlet contains what amounts to a round table discussion by a group of German 
clinicians on a number of controversial questions relating to the treatment of diabetes. The 
questions are the same as those on which American authorities disagree. The discussion was 
precipitated by a paper which appeared in 1949 from the pen of F. Bertram, of Hamburg. It 
aroused a vigorous rejoinder from E. Grafe, of Wiirzburg. Both papers, together with a 
previously published answer from Bertram, are reproduced. Inasmuch as both these distin- 
guished clinicians are members of the German Insulin Committee, arrangements were made 
by the Committee for a full dress rehearsal of the views of others respecting the points of 
difference. The American reader will find these discussions of considerable interest. Steiger- 
waldt, the chairman of the committee, recapitulates as follows : 

1. All authors are agreed that a free diet is to be avoided. 

2. The carbohydrate content of the diet varies from 150 to 200 or 250 Gm. in the practice 
of the majority. Bertram favors a large allowance—up to 350 Gm. 


3. All agree that prevention of acidosis is the first objective. 

4. Differences appear respecting the importance of maintaining normal blood sugar levels 
and control of all glycosuria. 

5. The harmlessness of glycosuria in the absence of hyperglycemia is recognized. 

6. Rigidly normal blood sugar levels are desirable, but in the opinion of the majority they are 


unattainable without provoking episodes of hypoglycemia in cases in which the required dosage 
of insulin is large. 

7. Close correlation between hyperglycemia and the complications of diabetes is not apparent 
to the majority. Others feel differently about it. The evidence is inconclusive. 

8. All agree concerning the desirability of individualizing. 

9. In summarizing, Steigerwaldt maintains that the goal should be not a set of arithmetical 
figures but rather the nearest approach to normal laboratory findings compatible with the 
optimal efficiency and well-being of the patient, due regard being paid to life-endangering 
disturbances, such as those created by acidosis and hypoglycemia. 

Those participating included Katsch, of Greifswald, Martini, of Bonn, Reinwein, of Kiel, 
Birger, of Leipzig, Grote, of Wetzlar, Jores, of Hamburg-Eppendorf and Lapp, of Marburg. 
Falta, of Vienna, was invited to participate but did not do so. 


Physiology of Shock. By Carl J. Wiggers, M.D., Sc.D., F.A.C.P. Price, $5. Pp. 459, with 
16 tables and 56 charts. Commonwealth Fund, Division of Publications, 41 E. 57th St., 
New York 22, 1950. 


Dr. Wiggers has been so long identified with fundamental studies on the circulation that 
one approaches his book on the physiology of shock with great interest. Although the book 
embodies primarily work done in Wiggers’ laboratory over a period of years, there is a com- 
prehensive summary of the literature with full bibliographies of all aspects. The book is finely 
printed, and there are a number of diagrams and illustrations. This would seem to be a definitive 
summary of the subject up to date. 
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In COLITIS MANAGEMENT—In the constipation of spastic, atonic 
and even ulcerative colitis, the smoothage action of METAMUCIL 
is of proved value. 


METAMUCI tad provides a bland, soft bulk with a 


tendency to incorporate irritating particles with the fecal residue 
and is thus a valuable adjunct in correcting the constipation and 
minimizing irritation of the inflamed mucosa. METAMUCIL is 
the highly refined mucilloid of a seed of the psyllium group, 
Plantago ovata (50%), combined with dextrose (50%). 
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~QUINIDINE 
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When QUINIDINE is Indicated and can not be 
Given, or is not Effective, Orally, 


INJECTABLE QU i N ' DI N FE HYDROCHLORIDE 


ge” 


Can be Administered Intramuscularly, or if 


necessary, Intravenously. 


== 
-o 





The most recent references to this Brewer specialty are: 


. Armbrust, Chas. A. Jr. and Levine, Samuel A.: Paroxysmal Ventricular Tachycardia: 
A study of One Hundred and Seven Cases: Circulation, 1; 28-39 (Jan.) 1950 


. Bell, George O., Bradley, Robert B., and Hurxthal, Lewis M. Paroxysmal Tachycardia: 
Experiences with Massive Doses of Quinidine Intravenously i in a Refractory case. 
Circulation 1— 939 - 969 (April, Part II) 1950. 


For additional information just send your k blank marked ARM-4 


BREWER & COMPANY, INC. 


67 UNION STREET WORCESTER 8, MASS. 








ie AMINOPHYLLINE 
TABLETS U.S.P. 
0.1 Gm. (1% gr.) 
Bottles of 100, and 1000. 
0.2 Gm. (3 gr.) 
Bottles of 100, and 1000. 


AMINOPHYLLINE 

AMPULS 

0.25 Gm. (4 gr.) in 10 cc. 
Boxes of 6, 25, and 100. 

0.5 Gm. (7% gr.) in 2 cc. 
Boxes of 6, 25, and 100. 


AMINOPHYLLINE 
EMERELS 

(Enteric Coated) 

0.1 Gm. (1% gr.) 

Bottles of 100, and 1000. 
0.2 Gm. (3 gr.) 

Bottles of 100, and 1000. 


AMINOPHYLLINE 

POWDER U.S.P. 

Bottle of 28.35 Gm. (1 oz.) 
Bottle of 113.39 Gm. (% Ib.). 


PREMO offers 

various aminophylline 
preparations so that 
the physician 

may adopt the proper 
form and dose 

for the need of the 
individue! patient. 


premo pharmaceutical laboratories, inc. + sourn nacxensack, n.s. 





Prepared from NATURAL quinidine. 

Because its action is so often vital there must be 
no compromise with the quality of quinidine — 
the “Tabloid’ brand product is made to the high- 


est standards of purity, accuracy and reliability. 








a[new|drug.. . 


for the treatment of ventricular arrhythmias 


PRONE STYL Hydrochloride 


Squibb Procaine Amide Hydrochloride 


Oral administration of Pronesty] in doses of 3-6 grams 
per day, for periods of time varying from 2 days to 
3 months, produced no toxie effects as evidenced 
by studies of blood count, urine, liver function, 
blood pressure, and electrocardiogram, Pronestyl 
may be given intravenously with relative safety. 


PRONESTY. 18 A TRADEMARK OF ER. SQUIBSe & SONS 





Pronestyl Hydrochloride Capsules, 0.25 Gm., bottles of 100 and 1000. 
Pronesty! Hydrochloride Solution, 100 mg. per cc., 10 cc. vials 


For detailed information on dosage and administration, write for 
literature or ask your Squibb Professional Service Representative. 


SQUIBB MANUFACTURING CHEMISTS TO THE MEDICAL PROFESSION SINCE 1858. 








Surgical Sulfonamide 








Medication reduces Peritonitis risk 
SPEEDS CONVALESCENCE 


Careful, improved surgical technics have low- 
ered the risk of peritonitis greatly; preop- 
erative administration of SULFASUXIDINE® 
reduces it even further; and postoperative 
use of this highly efficient bacteriostat 
speeds and simplifies convalescence. 


Description: Relatively nontoxic; rap- 
idly excreted by kidneys. Maintains high 
bacteriostatic concentration in bowel. 


Indications:(1) Before intestinal sur- 
gery, to minimize risk of peritonitis; 
afterward, to speed and simplify re- 
covery. (2) Ulcerative colitis. (3) Bacil- 
lary dysentery, acute or chronic, 
including carrier state. (4) Combats 
urinary tract infections due to E. coli, 
by lowering enteric bacterial reservoir. 


ULFASUXIDINE 


succinylsulfathiazole 


Dosage: [nitial, 0.25 Gm. per kilogram of body 
weight; maintenance, 0.25 Gm. per kilogram per day, 
6 doses, 4-hour intervals. Supplied in 0.5-Gm. tablets, 
bottles of 100, 500, 1,000, and (oral) powder 14 and 
1-lb. bottles. Sharp & Dohme, Philadelphia 1. Pa. 








